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A record number of restrictive abortion laws, particularly those known as Targeted Regulation of 
Abortion Providers (TRAP), have been passed in US states in the past half-decade. TRAP laws 
differ from abortion laws that target patients, such as parental involvement and waiting period 
policies, because they are often expensive, difficult, or impossible for providers to comply with, 
resulting in the reduction or elimination of abortion services. This can result in farther travel to 
and higher costs of abortion services for patients; however, there are no studies assessing 
whether one consequence of reduced geographic accessibility of abortion services is delays in 
abortion care. Such evaluations are important since states continue to introduce, pass, and 
enforce TRAP laws, despite evidence that abortion is safe and the risk of complications from 
abortion increases with length of pregnancy. Moreover, the recent Supreme Court decision in 
Whole Woman’s Health v. Hellerstedt underscored the need for evidence that restrictive abortion 
laws’ benefits to women’s health outweigh the burdens for those laws to be permissible under 
the US constitution.  
 In order to contribute evidence to help illuminate the potential impact of TRAP laws that 




experiment approach and take advantage of sudden changes in geographic accessibility of 
abortion services in the United States after the enforcement of abortion laws to assess their effect 
on the timing of abortion. I use public health surveillance data on abortions performed in New 
York City (NYC) from 1972 to 1977 to assess the association of distance to NYC with length of 
pregnancy gestation at abortion before Roe v. Wade, when travel distance to NYC represented 
the minimum cost of obtaining a legal abortion for a substantial number of US women. I use 
public health surveillance data on abortions performed in Texas from 2000 to 2007 to assess the 
impact of the sudden loss of abortion services at 16 weeks of pregnancy gestation or greater 
following the enforcement of the 2004 Woman’s Right to Know (WTK) Act on the timing of 
later abortions. In 1972, each increase in the log odds of 100 miles to NYC was associated with 
an increase in pregnancy gestation at abortion of 1.93 days. This is equal to an increase of just 
over a day when distance increases from 281 to 381 miles, an increase that crosses the average 
distance to NYC for the 13 states most likely to rely on New York State for legal abortion pre-
Roe. In Texas an increase of 100 miles to the nearest abortion provider was associated with an 
increase of 3.16 days in gestation (0.45 weeks) among abortions at 16 weeks of pregnancy or 
greater; however, this estimate was similar to the association with distance for abortions at 15 
week or less, for which the WRTK Act should have no impact. These findings suggest that while 
distance may be associated with increased gestation at abortion, these increases are on the order 
of a few days. Although the increase in the distance to the nearest abortion provider caused by 
the WRTK Act had only a modest effect on the average gestation of abortions at ≥16 weeks, 
compared to the year 2000, the passage of the Act itself caused the average pregnancy gestation 
at abortion to increase by 1.5 weeks in 2005, 2.1 weeks in 2006, and 2.0 weeks in 2007. This 




safe, the risk of complications from abortion increases exponentially for each additional week of 
pregnancy, and the fee for abortion services increases on average 100 dollars per week of 
pregnancy in the second trimester. This research suggests that abortion laws that result in the 
reduction or elimination of abortion services can cause clinically significant delays in abortion 
care; this is of concern because later abortion carries higher risks of complications and imposes 
greater costs on women obtaining abortion services. Public health evidence for the potential 
impact of abortion laws is needed to inform the writing and debate of future abortion laws, and 
monitoring and evaluation of abortion laws should be done when they are enforced so possible 
harmful consequences can be avoided or addressed in real time. Future research should assess 
the timing of ≥16-week abortions in Texas after 2007 to understand the possible longer-term 
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CHAPTER 1 – INTRODUCTION 
 Restrictive abortion laws are common in the United States. Since the 1973 Supreme 
Court decisions Doe v. Bolton and, more famously, Roe v. Wade legalized abortion in the United 
States, lawmakers and advocates concerned about the procedure’s negative social, ethical, moral, 
and health consequences have used legal restrictions as a primary strategy to reduce the number 
of abortions. Despite continued legal challenges and vociferous debate, the number of state laws 
restricting abortion has increased in recent years, with 92 bills passed in 2011, more than in any 
year since Roe v. Wade.1 In each year since, dozens more laws have been passed (43 in 2012, 70 
in 2013, and 26 in 2014, 57 in 2015).1,2 By July 2016, 17 state legislatures had passed 46 more 
laws restricting abortion.3 The fields of public health and medicine have recognized induced 
abortion as a safe and appropriate resolution to an unwanted pregnancy and have opposed certain 
restrictions as medically unnecessary barriers to the use of abortion services.4,5 Given the marked 
conflict between state legislatures’ ongoing efforts to restrict abortion and public health and 
medical evidence supporting its safety and use, research is needed to assess and monitor the 
effects of abortion laws on the quality of abortion services and women’s health, and to 
understand the potential intended and unintended consequences of future abortion laws and 
policies. 
Evaluating abortion laws is often difficult due to a lack of available appropriate data and 
the methodological difficulties associated with estimating the effect of an individual policy net of 
secular variation in fertility and abortion. Most available data on abortion are annual counts or 
estimates, aggregated at the state or county level, and cross tabulated with a limited number of 
other measures. This aggregation makes it difficult to assess effects of abortion laws on 




dates other than January 1. Limited available data also poses challenges to testing detailed 
hypotheses regarding differential effects of abortion laws by geographic or socio-demographic 
group and distinguishing between immediate and long-term effects of abortion policies. 
Moreover, public health agencies often make such data available several years after they were 
collected, so it is not possible to conduct rapid assessments of laws or monitor them to inform 
their ongoing implementation. 
A common approach to assessing the impact of abortion laws on health outcomes is to 
estimate the association between the level of access to abortion services, such as the number of 
providers per population, or the level of use of those services, such as the annual abortion rate, 
before and after restrictive abortion laws are enforced or compared to states without a restrictive 
law.6,7 Inferring the effect of abortion restrictions on abortion use with this approach is difficult 
because of the potential for reverse causality, unmeasured confounding, and measurement bias. 
For example, is the abortion rate in New York higher than in Texas because there are more 
abortion providers in New York, or do providers locate in New York because there is greater 
demand,a or willingness and ability to seek and use, abortion services than in Texas? Most 
studies using pooled cross-sectional annualized abortion rates, are unable to assess the direction 
of the association between access to abortion and the abortion rate. A second challenge is that 
secular changes over time and differences in populations regarding factors that affect demand for 
abortion, such as social attitudes, access to and prevalence of contraceptive use, and even the age 
                                                          
a The World Health Organization Health Systems Strengthening Glossary defines “demand” with 
regard to health services as: “(1) the health care expectations expressed by individuals or 
communities; (2) the willingness and/or ability to seek, use and, in some settings, pay for 
services. This may be subdivided into expressed demand (equated with use) and potential 
demand. This may also be subdivided into rational demand (demand that corresponds to need) 
and irrational demand (demand that does not correspond to need).” 




structure, could plausibly confound apparent declines in annual state abortion rates in the years 
following restrictive abortion laws. Finally, most available data on abortions are annual state 
abortion rates by state of occurrence, so if laws are implemented, enjoined, or overturned 
throughout a calendar year, or women travel out of state for abortion services after a change in 
the law, assessments of restrictive abortion laws can suffer from misclassification of exposure, 
outcome, or both. 
The potential effect of abortion laws that decrease access to abortion services may go 
beyond a decrease in abortions; women who still obtain abortions following the implementation 
of legal restrictions that increase the time, travel, or cost of abortion may experience delays in 
obtaining abortion care. In particular, abortion clinic closures following a restrictive abortion law 
may increase travel distance,8,9 wait times for an appointment,10 and the price of abortion 
services,8 which may prevent some women from obtaining a wanted abortion altogether, while 
others who still obtain abortions may do so later in pregnancy than they would have had facilities 
remained opened. It is important to assess delayed care as a possible consequence of reduced 
access to abortion in order to more fully understand the effects of restrictive abortion policies, 
develop evidence-based public health approaches to assuring safe and timely access to abortion 
services, and contribute public health evidence to legislative and judicial proceedings regarding 
the proposal and legal standing of restrictions on abortion. Recent restrictive abortion policies in 
several US states have been implicated in the closing of abortion facilities5 and additional states 
have proposed legislation such as admitting privileges laws and abortion bans past certain 
gestations, with little availability or consideration of public health evidence on their potential 
effects on women’s health and well-being. Public health research evaluating abortion restrictions 




Hellerstedt, which struck down specific abortion restrictions—physician hospital admitting 
privileges and ambulatory surgical center (ASC) requirements—in the Texas law known at HB 
2. The decision emphasized the need for evidence that restrictive abortion laws’ benefits to 
women’s health outweigh the burdens in order to be permissible under the US constitution.11 As 
a result of the decision in Whole Woman’s Health v. Hellerstedt, several other states that had 
introduced or passed similar laws dropped their pursuit or enforcement, or saw lawsuits filed 
challenging their constitutionality.12 The Texas law requiring that abortions at 16 weeks of 
pregnancy gestation or higher be performed in an ambulatory surgical center stands.  
Two data sets of public health surveillance of abortions, one of those performed in New 
York City from 1972 to 1977 and another performed in Texas from 2000 to 2007, overcome 
some of the challenges to exploring the impact of abortion laws on health outcomes, and in 
particular the use of abortion services. These data cover time periods in which there were 
changes in abortions laws that resulted in changes to access to abortion services independent of 
other factors that affect abortion outcomes of interest such as abortion rates and delay. In New 
York State in 1970 abortion was unexpectedly decriminalized by one last-minute vote in the state 
legislature, and no residency requirement was imposed on women obtaining abortions. 
Therefore, abortion was made available independent of the specific circumstances of women’s 
demand for abortion, and in a context in which there were a limited number of other options for 
legal abortion. In 1973, Roe v. Wade then made abortion available nationwide. In Texas, the 
Woman’s Right to Know Act required, among other restrictions, that all abortions at 16 weeks’ 
gestation or higher be performed in an ASC. At the time, no freestanding abortion provider was 
an ASC, so when the law was enforced on January 1, 2004, no non-hospital abortions services 




individual measures regarding abortion patients’ residence, location and date of abortion 
occurrence, pregnancy gestation at abortion, and race and age; these measures allow for detailed 
analyses of changes in both accessibility of abortion services and the use of those services, as 
measured by the incidence and timing of abortions. In this dissertation I use both of these data 
sets to assess the effects of abortion laws by analyzing changes in access to abortion, as 
measured by travel distance to the nearest abortion provider, and the use of abortion services, as 
measured by pregnancy gestational length, before and after the laws. First I estimated the 
association of travel distance to New York City with number of days of pregnancy gestation at 
abortion among women traveling to New York City for an abortion before and after Roe v. 
Wade. I then estimated the association of travel distance to the nearest abortion provider with 
weeks of pregnancy gestation among Texas residents having abortions before and after 
enforcement of the ASC requirement of the Woman’s Right to Know Act. 
 I use changes in distance to the nearest abortion provider as a measure of abortion access. 
If distance is a determinant of abortion use, longer distances should be associated with lower 
abortion rates and later abortions, since the costs represented by distance may prevent some 
women from obtaining a wanted abortion, while others who still obtain an abortion experience 
delays in making financial and logistical arrangements needed to cover the time, distance, and 
clinical fees associated with obtaining an abortion. If distance is not a significant determinant of 
abortion use, but is primarily a result of the level of demand for abortion services, then travel 
distance should only be associated with abortion incidence, whereas the timing of abortions 




The purpose of this dissertation is to investigate the effect of abortion laws on the use of 
abortion services, as measured by pregnancy length of gestation. This study has the following 
aims: 
Aim 1: Review the existing literature regarding the relationship between the accessibility of 
abortion services and timing of abortion in the United States. 
Aim 2: Analyze the effect of the restricted availability of abortion due to the repeal of New York 
State’s abortion law in pre-Roe v. Wade New York on timing of abortions in New York City.  
 Hypothesis 2.1: Travel distance from abortion patients’ state of residence to New York 
City in 1972 will be independently and positively associated with an increase of 
pregnancy days of gestation at abortion. 
 Hypothesis 2.2: The association of distance with gestation is moderated by 
socioeconomic position; therefore, the association of distance with timing will be 
stronger among Black, Latina, and adolescent women compared to White and older 
women. 
Aim 3: Analyze the effect of Texas’s WRTK Act on timing of Texas residents’ abortions. 
 Hypothesis 3.1: Increases in travel distance from abortion patients’ county of residence to 
the nearest abortion provider after Texas’s WRTK Act will be independently and 
positively associated with an increase in pregnancy weeks of gestation at abortion. 
 Hypothesis 3.2: The association of distance with gestation is moderated by 
socioeconomic position; therefore, the association of distance with timing will be 
stronger among Black, Latina, and adolescent women compared to White and older 
women. In chapter 2, I review the public health literature on abortion access and use in 




methods that guide the analyses presented. Chapters 4 and 5 present results from analyses 
of changes in access and timing of abortion in New York City and Texas, respectively. In 
Chapter 6, I discuss the results in the context of current literature and policy environment, 





CHAPTER 2 – BACKGROUND 
2.1 Public Health Significance 
This dissertation addresses several public health concerns and goals. A public health 
approach to understanding the full range of potential outcomes of restrictive abortion laws is 
necessary for public health departments and heath care institutions to ensure that abortion 
services are integrated into family planning services in ways that meet standards of quality of 
health care and do not unnecessarily impose burdens or risks on patients. Amidst abortion 
restrictions that have increased in both numbers and stringency in the past decade, a public health 
approach that considers abortion within a framework of appropriate, competent, and quality 
health care services is needed to contribute to the development of evidence-based standards for 
assuring access to abortion care as a basic function of the public health infrastructure and for 
guidance on what role public health departments play in enforcing abortion restrictions. The 
evaluation of restrictive abortion laws contributes evidence that helps address this need. 
   Though the risks of complications and death from abortion in the United States are low, 
they increase with pregnancy gestation, with the risk of death increasing exponentially each 
week after the second trimester.13 Therefore, factors that delay women in obtaining abortion 
expose them to greater risk of complications. Since more than 1 million abortions are performed 
in the United States each year, and state departments of health are often the agencies tasked with 
enforcing abortion restrictions, research is needed to ensure that public health agency-enforced 
policies are not the sources of health risks. 
 This analysis also considers the public health policy goal of Healthy People 2020 of 
achieving health equity between race/ethnicity and socioeconomic groups. “Health disparities” is 




and specifically underscores the assessment of the elimination health disparities by 
race/ethnicity, gender, and geography, and physical and mental ability. Policies meant to restrict 
access to abortion services may be disproportionately costly to women who have fewer resources 
to overcome the barriers they pose, and those women therefore may be more likely to experience 
unintended births and later abortions. Understanding whether restrictions that result in longer 
travel distances are a significant determinant of abortion access may contribute to understanding 
how abortion laws may promote health disparities or not, and provide appropriate evidence for 
whether and how departments of health should be enforcing such laws. 
 In June 2016, the US Supreme Court decision in Whole Woman’s Health v. Hellerstedt 
ruled that two specific abortion restrictions were unconstitutional because their costs and 
potential harms outweighed the benefits to patients’ health and safety. However, other restrictive 
abortion laws have the potential to decrease access to abortion services, and some specifically 
through the distance women may have to travel to obtain an abortion. For example, Texas and 
Georgia recently adopted bans on abortion at 20 weeks of gestation, forcing women needing later 
abortions to choose to: a) get an abortion earlier in pregnancy, which is unlikely an option for 
many women because the need for such care often emerges late in pregnancy or they could not 
afford to obtain one earlier, b) continue their pregnancy, or c) travel to another state with no ban 
and an abortion provider that offers services at 20 weeks or more. As 20-week bans become 
more common, however, women may have to travel farther to avoid them if nearby states have 
already adopted similar restrictions. Research assessing whether restrictive abortion laws that 
decrease access to abortion through longer travel distances or other mechanisms are associated 
with later abortion and other adverse outcomes is critical to weighing their proposed benefits 




2.2 Abortion Data in the United States 
 There are several main sources of data on abortion in the United States. These are state 
vital statistics agencies, the Centers for Disease Control (CDC) Abortion Surveillance System, 
the Guttmacher Institute periodic survey of abortion providers (every 2-3 years), the Guttmacher 
Institute periodic abortion facility-based surveys of abortion patients (every 5-10 years), and 
nationally representative surveys.   
Surveillance 
State vital statistics agencies collect abortion data directly from providers. Forty-six states 
require providers to report abortions.14 These data represent the most complete record of the 
states’ abortions and typically include details about the procedure such as length of gestation and 
basic demographic variables, such as the woman’s race and age. Some states also collect data on 
women’s state and county of residence, education, past births and abortions, and any 
complications from the abortion. State vital statistics agencies or departments of health often 
issue reports summarizing abortion annual data with cross-tabulations, such by county of 
residence, age, race, and abortion type. States that make available individual-level abortion data 
to researchers do so by request only.  
The CDC requests aggregate statistics on abortions each year from state vital statistics 
agencies, including New York City and the District of Columbia.15 Requested variables include: 
woman’s age by category (<15, 15–19 by individual year, 20–24, 25–29, 30–34, 35–39, ≥40), 
woman’s state or region of residence, pregnancy gestational age in weeks (≤ 6, 7–20 by 
individual week, ≥21), race, Latina ethnicity, marital status, type of abortion, number of previous 
live births, and number of previous abortions.16,17 Not all states consistently report race/ethnicity, 




using data from only reporting states (27 for 2011).16 No data on education or income are 
collected. They also request aggregate numbers for several of these variables cross-classified by 
race and Latino ethnicity, age, and marital status. These data are important for monitoring trends 
in abortion, however they have several limitations. Reporting is voluntary, and three states do not 
collect or report data on abortion (California, Maryland, and New Hampshire). According to the 
Guttmacher Institute, California alone accounts for nearly a fifth of all US abortions (18%), and 
the state is home to more than a quarter of all Latino/as in the United States, and nearly one third 
of Asians,18 meaning that a significant amount of data about abortion among of these populations 
is not available. Moreover, among states that do report, some do not submit the complete 
tabulations requested or report them in a way that is not comparable across states (i.e. distinct 
age categories). Florida, for example, reports total occurrences of abortion only, and does not 
provide more detailed data. Between 29 and 45 states reported each of the requested cross-
tabulations in 2009.19,20 In addition to being incomplete, the aggregate statistics cannot be used to 
analyze trends in abortion among different groups of women or for the evaluation of some public 
policies. For example, gestation categories are coarse; therefore, the CDC could not provide 
detailed data on late abortions to legislators debating “partial birth abortion” ban bills.21 Finally, 
the CDC reports for abortions performed in a given year are typically published 3 years later; 
timely assessments of the impact of abortion policies are therefore not possible with CDC data.  
The Guttmacher Institute survey of abortion providers has been conducted periodically 
since 1973. They identify to the extent possible all US abortion providers, defined as any facility 
that provides abortions, and contact them directly to collect data regarding the type of facility 
(hospital, clinic, etc.), the number of abortions performed, experiences with harassment, 




these surveys are considered more complete than CDC data because abortion providers in states 
that do not report abortions to the CDC are included. Guttmacher uses these data to estimate 
yearly abortion rates and ratios. One potential limitation of the abortion provider survey is that its 
accuracy is dependent on successfully identifying the vast majority of all US abortion providers 
and obtaining data from them. Like the CDC program, provider response to the Guttmacher 
survey is voluntary, and though efforts are made to identify and obtain a response from all 
providers, some providers may be omitted from or decline to participate in the survey. For 
example, an increase in abortions in California was attributed to the discovery of 6 new providers 
that were previously un-surveyed, not to an increase in the number of abortions performed.18 
Guttmacher provider data are collected and reported by state of occurrence, not by women’s state 
of residence18,22 so they cannot be used to estimate the proportion of abortions to women 
traveling out of state or how far women traveled to obtain an abortion. 
Surveys 
The Guttmacher Institute national survey of abortion patients has been conducted five 
times (1987, 1994, 2000, 2008, 2014), and is designed to be representative of women having 
abortions.23 The 2008 survey of nearly 10,000 women was administered at abortion facilities 
selected through stratified random sampling of the universe of all known abortion providers in 
the United States except those that provide fewer than 25 abortions per year (these provider 
perform <1% of all abortions annually).23 Facilities had to obtain completed questionnaires from 
at least half of all patients seen in the data collection period to be included in the survey. 
Analyses of these data are weighted to represent the population of women having abortions and 
to account for 26% non-response among individual patients and more than 50% non-response 




race, ethnicity, and income—and their experiences with abortion services, including how much 
they paid and how far they traveled.24,25  
There are several nationally representative surveys that ask respondents about history of 
abortions such as: National Survey of Family Growth, National Longitudinal Survey of Youth 
(NLSY), National Longitudinal Study of Adolescent Health (Add Health), and the Fragile 
Families and Child Wellbeing Study (representative for large cities). These surveys collect data 
on family formation, health, and individual characteristics that surveillance data do not, allowing 
for the testing of hypotheses about the role of abortion in women’s social, economic, and health 
behaviors and outcomes. Surveys with longitudinal panel designs in particular, such as Add 
Health and the NLSY, can measure the exposure of interest before the outcome (i.e. whether 
abortion is a risk factor for depression26 or whether religiosity predicts abortion27). On the other 
hand, these surveys collect little information about issues surrounding abortion itself (except 
perhaps the intendedness of the pregnancy). Data from these periodic, cross-sectional surveys 
cannot be used to evaluate trends in abortion with great detail (i.e. year to year), or to evaluate 
family planning policies or programs when data were not collected immediately before and after 
their implementation. Perhaps the most important limitation of survey data is that abortions are 
underreported by as much as 13%26 to 50%,28 and instead of being missing at random, abortions 
that go unreported may be associated with women’s age, race, ethnicity, socioeconomic status, or 
other characteristics associated with the exposure or outcome of interest, and therefore will 
introduce bias if they are controlled for.29 





 Abortion is among the most common medical procedures performed in the United States; 
for example, in 2011 the most common major operating room procedure was the Caesarean 
section (1.27 million performed)30 compared to an estimated 1.1 million abortions performed in 
any setting.22 In 2011, the year for which the most complete reports of abortions in the United 
States is available (from the Guttmacher Abortion Provider Survey) more than one-fifth of 
pregnancies (21.2%) ended in abortion, a slight decline from 2008 (22.5%).18 The 2011 abortion 
rate was 16.9 per 1,000 women aged 15-44, a 13% decline from the 2008 rate, and a nearly 36% 
decrease from the 1991 rate. The total number of abortions decreased by a nearly one-third from 
1991 to 2011.   
 Differences in abortion rates and ratios exist by race/ethnicity and age groups: the most 
recent year for which detailed information about abortion clients is reported is 2008 (Guttmacher 
Abortion Client Survey).31 Black, White, and Latina women all experienced a decline abortion 
rates from 1990 to 2008, but the decline was greatest among White women (41.6%) compared to 
Black women (37.1%) and Latinas (17.5%). Subsequently, the disparity between White women 
and other groups increased. Black women had an abortion rate 3.2 times that of White women in 
1990 (63.9 abortions per 1,000 Black women aged 15-44 vs. 19.7 abortions per 1,000 White 
women aged 15-44, respectively); the disparity between Black and White women increased to 
3.7 times in 2008 (40.2 vs. 11.5, respectively). The abortion rate among Latinas in 1990 (34.8) 
was 1.8 times higher than the White women in 1990, and by 2008 it was 2.6 times higher.23,32 
Similar disparities exist in the abortion ratio. In 2008, 14% of pregnancies among non-Hispanic 
White women ended in abortion, compared to 47.2% for Black women and 19.6% for Latinas.19 




White women (39% and 38%, respectively); among Black women 52% of unintended 
pregnancies end in abortion.33  
 In 2008, more than half of all women obtaining abortions were aged 20–29 (57.8%). 
Teens aged 15–19 had a slightly lower abortion rate compared to all women (17.8 versus 19.6), 
but were more likely to have an abortion when they did become pregnant: the abortion ratio for 
15–19 year-olds is 30.6 versus 22.0 for all women. White teens have a lower abortion rate (12.8) 
than Black teens (40.2) and Latina teens (20.1). While Black teens have a higher abortion ratio 
(40.4) than White teens (25.5), Latina teens are slightly less likely to have an abortion when 
pregnant (22.2).34 Like the overall abortion rate, nearly all age groups experienced declines in 
abortion rate since 2000; the exception is 35–39 year-olds, for whom the abortion rate increased 
1.7% (from 9.3 to 9.5). The greatest decline in abortion rate (-20%) was among 15–19 year-olds 
(24.9 in 2000 to 19.8 in 2008). The smallest decline was among 30–24 year-olds (-2%), from 
17.4 in 2000 to 17.1 in 2008. 
 In contrast with declines in overall abortion rates, the abortion rate among women living 
at or below the poverty line has risen, and the disparity in abortion rates between poor and 
wealthier women has grown in recent decades. The abortion rate among poor women increased 
25% from 1994–1995 to 2000–2001 (from 36 to 44), whereas women with incomes above 300% 
of poverty experienced a 39% decrease in their abortion rate (from 16 to 10).35 From 2000 to 
2008, the abortion rate among poor women increased by another 17.5%, despite an 8% decline in 
the overall US abortion rate.23 In the same 8-year period, the proportion of women obtaining 
abortions who were poor increased by more than 50% (27% to 42%).31 Some of this increase 
may have been due to an increase in the number of women who are poor; the poverty rate in 




 Differences by Medicaid coverage, a common proxy for poverty status, reveal a similar 
pattern: from 1994 to 2001, the abortion rate among women covered by Medicaid increased by 
14%, from 50 to 57 per 1,000 women of reproductive age, whereas the abortion rate among those 
not covered by Medicaid decreased from 20 to 18.37 In 2008, the proportion of abortions to 
Medicaid-covered women was 31%,31 up from 24.2% in 2000.38 It is not known to what extent 
this may be influenced by administrative or policy changes affecting Medicaid roles, rather than 
an increase in abortions among women covered by Medicaid. It is important to note that 
abortions to Medicaid-covered women were not necessarily covered by Medicaid; only 20% of 
women having abortions in 2008 used Medicaid to pay for the procedure.31 In 2008, 13% of 
women obtaining abortions were charged using a sliding fee scale or had a financial subsidy 
from a private charity.31 
Timing 
 In 2011, 91.4% of abortions were performed at less than 13 weeks' gestation,16 a small 
increase from 88% in 2004.32,39 Although the vast majority of abortions are performed in the first 
trimester, average timing of abortion differs by age and race/ethnicity. Adolescents obtain 
abortions later in pregnancy than adults. In 2008, 14% of abortions to women aged 18 and under 
were at 13 weeks or higher, compared to 9% for women 20–24. In 2011, 54.7% of abortions to 
15–19 year-olds were less than 8 weeks, whereas 62.4% of abortions to 20–24 year-olds and 
68.8% of abortions to 30–34 year-olds were less than 8 weeks.16 In an analysis of the 2008 
Guttmacher Abortion Client Survey, Jones and Finer found that 10.3% of women obtained an 
abortion at 13 week or later; a greater proportion of Black women (13%) and Latinas (12%) 
having abortions did so at 13 weeks or later compared to White women (10%).40 Similarly, being 




pay for the procedure, experiencing three or more disruptive events in the past year, and 
previously having an unintended pregnancy were each associated with greater odds of having an 
abortion after 12 weeks of pregnancy.40 They also found that 4% of abortions were at 16 weeks 
or later (29% of all second-trimester abortions). In adjusted regression analyses, the factors 
associated with having an abortion at 16 weeks or later compared to 13–15 weeks was the use of 
health insurance to pay for the procedure (AOR=1.60, 1.21—2.10), Black race (compared White 
race) (AOR=1.90, 1.18—3.06), Latina ethnicity (compared to White race) (AOR=1.57, 0.99—
2.50), and income above 200% of poverty (AOR=1.57, 1.06—2.32).40 The authors suggested 
that these results indicate that lower income women and women without health insurance may 
forgo a desired second-trimester abortion because they cannot afford it. 
Types of Abortion 
 There are two main methods of abortion available in the United States. Surgical abortion 
refers to the termination of pregnancy with a procedure that removes the pregnancy via the 
vaginal canal, primarily using either an electric or manual vacuum aspirator, or with other 
instruments depending on the gestation of pregnancy. Medical abortion, also called medication 
abortion, is the termination of pregnancy with medication. In the US a regimen using two drugs, 
mifepristone and misoprostol, is the primary method of medical abortion and was approved by 
the Food and Drug Administration in 2000. It is typically administered up to 10 weeks of 
pregnancy, and while the first mifepristone dose of the regimen must be obtained from a 
clinician, the remaining regimen of misoprostol can be taken by the woman in her home.41,42 In 
2007 and 2008 about 14% of all US abortions were medication abortions.19,43 It was hoped that 
the November 2000 FDA approval of the mifepristone-misoprostol medication abortion regimen 




requires less training and equipment than aspiration abortion.27,43,44 Data in the first years of 
medication abortion indicate that it did not immediately result in the substantial number of new 
clinicians offering abortion services that was hoped. By 2005, there were only 5 medication 
abortion-only providers located more than 50 miles from another abortion provider (providing 
more than 10 abortions per year), suggesting that medication abortion did not expand enough to 
increase geographic access to abortion overall.43 Similarly, 84% of medication abortions took 
place in just 3% of US counties.43 The number of medication abortions in non-hospital settings 
did increase 25% from 2005 to 2008, but most of these were provided at facilities that offered 
both aspiration and medication abortion. In 2008 9% of all abortion providers offered only 
medication abortion, and physicians’ offices provided 2% of medication abortions.18  
Self-induced abortion refers to procuring, obtaining, or inducing an abortion on one’s 
own without medical assistance. The question of whether women do or would induce their own 
abortion without medical assistance in the United States post-Roe has emerged in regard to two 
contexts. The first is that of immigrant women from countries where abortion is highly restricted 
or illegal, and self-induction is therefore somewhat common. Immigrant women may self-induce 
abortion because they are ignorant of US abortion law, cannot afford or cannot travel to a facility 
to obtain a clinician-provided abortion, or both. Another concern is whether a highly restrictive 
legal environment would make obtaining a clinician-provided abortion so costly to some women 
that they would attempt to induce an abortion without medical assistance. The recent confluence 
of both of these contexts in Texas has spurred media coverage regarding abortion self-
induction.45-47 In 2013 Texas enforced the restrictive abortion law HB2 that in part required all 
physicians performing abortions to obtain admitting privileges in a hospital less than 30 miles 




closed, leaving no provider west or south of San Antonio, TX.9 South Texas in particular is 
characterized by high levels of poverty, primary and specialty health care provider shortages, and 
a large immigrant population. Moreover, an immigration checkpoint 70 miles from the Texas-
Mexico border prevents immigrant who are out of legal status from leaving the region for health 
services. In addition to relatively close proximity to the Texas-Mexico border, these conditions 
have raised the question of whether South Texas women will resort more to self-induction in the 
face of restricted abortion access. To date no studies have been published addressing the effects 
of HB2 on abortion self-induction behavior. State level abortion restrictions are key tactics in a 
nationally coordinated advocacy strategy to revoke the rights granted in Roe v. Wade, either by 
directly challenging the case or incrementally making abortion unavailable.48 The overturn of 
Roe vs. Wade would cause at least some states to ban abortion outright, leaving some women the 
options to travel out of state for an abortion, continue their pregnancy, or, it has been speculated, 
seek to self-induce an abortion.49  
The few studies on self-induction in the United States suggest that while some women in 
the US do attempt to induce their own abortion, the practice is uncommon. An analysis of the 
2008 Guttmacher abortion patient survey found that 1.2% admitted to attempting to self-induce 
an abortion using misoprostol, and another 1.4% did so using some other method.50 Though the 
majority of women who attempted a self-induced abortion were US born, the proportion that 
reported ever attempting to self-induce abortion by any method was twice as high among 
immigrant women compared to US-born women (4.5% v 2.2%). The reason for the higher rate 
among immigrant women was not investigated, and it was not known whether they had self-
induced in their home countries or after arriving in the US. This cross-sectional study did not 




restrictive abortion policies. Another study found that among women who have self-induced, a 
third cited the cost and half cited their young age (including wanting to avoid parental 
involvement and judicial waivers) as reasons for self-inducing.51  
2.4 Geographic Distribution of Abortion Providers in the United States 
The geographic distribution of health care providers has long been considered an 
important dimension of access to health services.52 Several studies have found provider-to-
patient ratios and travel distance to health care providers to be associated with the use of health 
care services.53-55 The health geography literature distinguishes between accessibility and 
availability of health care services. Accessibility refers to “travel impedance.”56 This can be 
measured in distance traveled by road or a straight-line distance, travel time in minutes, or a 
more complex assessment of travel costs (incorporating fuel costs and road tolls, for example). 
Availability is measured as “the number of local service points from which a client can choose,” 
and may be measured using patient-to-provider ratios or similar measures of density.56 The 
relative strengths of a distance (accessibility) versus density (availability) measures of health 
services distribution depends on the theory of use or access being tested, and in particular, 
whether issues such as provider capacity are likely to influence use. For example, a densely 
populated city may have a large population of women with a short travel distance to an abortion 
provider, however if there are few facilities, or facilities are capable of providing a relatively 
modest number of procedures, then capacity may be a more important determinant of access. 
Studies on the distribution of health services also distinguish between potential and realized 
health services use. Studies on the potential to use health services analyze the distance a 
population of potential health services users lives from a type of health service. On the other 




surveillance data, or medical record databases on services provided to patients; these data may 
include geographic information such as zip code or address to assess how far patients traveled to 
obtain those services.56,57 This distinction is important in considering the effect of the geographic 
distribution of providers on abortion access; two states may have a similar measure of access for 
a population of potential users (30% of women of reproductive ages living within 50 miles of an 
abortion provider), but this potential use measure may pose different access challenges for 
women in the state with high unintended pregnancy or poor public transportation infrastructure 
compared to the one that does not face these challenges. The possible differential levels of use of 
services in regions of the same level of availability but distinct demographic profiles and public 
infrastructures may be understood at least in part by also measuring and comparing the realized 
health service use in those areas. 
Availability 
 A common measure of abortion availability is one that is also used in other health care 
geography research: provider-to-population ratios, such as number of providers per thousand 
women of reproductive age58 or the number of abortion sites per million population aged 15–
44;59 the percentage of a state's population living in counties with a high volume (>400 
procedures/year) abortion provider;7,29 and whether there is an abortion provider in a woman’s 
county of residence.27   
In 2000, there were 1,819 abortion providers in the US, a decline of more than a third 
from the 2,900 in 1982. The number of abortion providers did not change significantly from 
2000 to 2008 (1,793).18 This comparison masks larger changes at the state level, where some 
states lost or gained a sizeable proportion of their abortion providers in those eight years. A fifth 




which half or more of patient visits are for abortions. These abortion clinics provided 70% of all 
abortions. In contrast, hospitals (34% of providers) provided 4% of abortions, and physician’s 
offices (19% of providers) just 1%. Providers vary not only in the number of abortions they 
perform but also in pregnancy gestation limits, with the majority offering services up to 12 or 13 
weeks’ gestation. Between 2005 and 2008 the proportion of providers offering abortion up to 24 
weeks of pregnancy increased from 8% to 11% but it is not clear if the number of providers in 
this category changed, or if the increase was due to a relative decrease in the number of lower 
gestational limit providers.  
 One of the most commonly cited figures regarding the geographic availability of abortion 
is that 89% of all US counties have no abortion provider.60  In comparison, 49% of counties have 
no obstetrician-gynecologist.61 The disparity with primary care may be even greater; for example 
in Texas, a state with one of the most severe primary care provider shortages, 10% of counties 
have no primary care physician, whereas 92% have no abortion provider.60 Such measures of 
availability should be put into context of other factors, such as the size or capacity of facilities, 
the county population of women of reproductive age, and travel distance to an abortion provider 
to inform whether and how demand for services are being met. Like other types of health care 
providers, abortion providers are most commonly found in metropolitan regions. Just over a third 
(35%) of reproductive age women live in a county with no abortion provider, but this varies by 
urbanicity. More than 90% of rural women of reproductive age live in a county with no abortion 
provider. In contrast, a quarter of metropolitan area women live in a metropolitan area with no 
abortion provider. These figures are unable to describe the role of travel distance in abortion 




live a shorter distance to the closest provider than women who live in a large county with an 
abortion provider.  
Accessibility 
 A study analyzing the 2008 Guttmacher Abortion Client Survey found that two-thirds of 
women traveled less than 25 miles to their abortion provider, 83% traveled less than 50 miles, 
11% traveled between 50 and 100 miles, and just 6.4% traveled more than 100 miles.24 White 
women were more likely to have traveled farther for an abortion; only 2.7% of Latinas and 6% of 
Black women traveled more than 100 miles for an abortion, compared to 8.9% of White women. 
Women with higher education and those who paid for their abortions out of pocket were also 
more likely to travel farther, suggesting that farther travel may be harder to overcome for women 
with fewer resources. This study also found that that over half of women crossing state lines 
traveled more than 50 miles, compared to 13% of women who obtained an abortion in their own 
state.  
A limited number of studies have analyzed the association between the distances abortion 
patients traveled to an abortion provider and abortion rates, all finding that increased distance 
was correlated with lower abortion rates. Three studies looked at legal abortion in New York 
State before 1973. Deyak and Smith used data on the number of 1971 abortions at upstate New 
York abortion providers (in Buffalo and Westchester counties) by women’s state of residence to 
calculate abortion-to-birth ratios.62 They found that that every increase in a unit of travel cost 
(5.5 cents/mile) to New York was associated with a decrease of 9.7 abortions per 1,000 live 
births.  
Monmonier and Williams analyzed 1970 and 1971 New York State abortions by 




a decrease in abortion rates by a little over 1%.63 Models were estimated using abortions from 
both July 1, 1970 to June 30, 1971 and using the 1971 calendar year, with similar findings. 
Analyses were also stratified by occurrence in New York City and upstate New York, with 
similar findings. The authors mapped residuals (difference between the log-regression models 
predicted abortion rate and state actual abortion rate) and found overestimations for California 
and Washington, two states that had legal at the time. A potential source of bias in this study is 
that all distances were calculated to New York City despite a significant proportion of women 
having abortions in upstate New York; the authors acknowledge that this may have been a non-
trivial source of measurement error that contributed to large residuals in New England states. 
Joyce, Tan, and Zheng analyzed the data on abortions performed in New York in 1971– 
1975 by age, race, and state of residence.64 Among the 13 states they categorized as having New 
York State as the primary access point for residents’ legal abortions, they found that abortion 
rates fell by 12% (.99 abortions /1,000 women) when distance to New York increases from 103 
to 203 miles. The association of distance with abortion rates persisted when the analyses were 
stratified by race and age, with the decrease in abortion rate for non-White women twice that of 
White women (2.0 vs. 0.9 abortions/1,000 women aged 15–44). In models including all states 
and the District of Columbia, an increase of 100 miles was associated with a 6.6% decrease in 
the abortion rate (.28 abortions/1,000 women 15–44). They also found that each New York 
abortion replaced about 1 birth a year later. Among White women, each New York abortion 
replaced 0.67 births, but only 0.40 for non-Whites. The study accounted for states with reformed 
and repealed abortion laws, finding attenuated or no effect of distance on abortion use in these 
states, which would be expected since residents of these states had access to abortion locally. 




replacing for illegal abortions, then the results should have indicated little effect on births. The 
findings on the reduction of births supports the case that New York abortion services were likely 
not just a substitute for illegal abortions, but increased access to abortion overall. 
Three studies analyzed individual-level data on Texas abortions in 1992–1993 to estimate 
the association of travel cost in dollars and distance to the nearest abortion provider with 
abortion rates, all finding that higher cost and distance were associated with lower abortion 
rates.65-67 Brown and Jewell analyzed the association of distance to the nearest provider with 
abortion rates, abortion ratios (abortions per 1,000 pregnancies), and birth rates.65 They found 
that a $1 increase in travel cost was associated with a 1.31% decrease in the number of abortions 
per 1,000 women aged 15–44. They also found that an increase in travel distance of 10 miles was 
associated with a 2.3% decrease in the abortion rate. An increase of 10 miles was also associated 
with a 1.8% decrease in the abortion ratio and a .5% decrease in the pregnancy rate. The authors 
do not discuss the plausibility of these estimates, which suggest strong behavioral responses to 
relatively small changes in travel burden.  
Jewell and Brown used the same Texas data to estimate the associated between travel to 
the nearest provider and abortion outcomes among 13–17 year-olds and 15–44 year-olds.66 They 
found that a travel cost increase of $1 was associated with .86% increase in the abortion rate 
among 13–17 year-olds and 1.4% among 15–44 year-olds. The same $1 increase in travel costs 
was associated with a 0.67% decrease in abortions per pregnancy among 13–17 year-olds and 
1.0% decrease among 15–44 year-olds. Though the authors note that teens appear to be less 
responsive to changes in travel cost than 15–44 year-olds, they do not consider whether this is 
plausible nor do they consider whether large overlap in comparison groups (15–17 year-olds are 




studies was able to infer a direction of the association between distance and abortion rates; travel 
distance could be a determinant of the abortion rate because it represents a significant cost to 
women, but areas with lower need for abortion may be places where few abortion providers 
locate as well.  
Brown, Jewell, and Rous used data on 1993 Texas abortions to estimate the association 
between travel distance to the nearest abortion provider and the probability of having an abortion 
among pregnant women age 20 and over.67 They found that the farther a pregnant woman lives 
from an abortion provider the less likely she was to have an abortion.67 They estimated that a 
10% increase in travel distance to an abortion provider was associated with a 2.3% decrease in 
the probability of abortion for White women, 2.7% decrease for Black women, and 5% decrease 
for Latinas. In order to account for the potential of women’s need for abortions to influence 
where providers locate, and therefore travel distance, the study used a two-stage regression 
approach to predict travel distance to the nearest abortion provider using 12 variables, including 
the number of prenatal clinics, doctors, and family planning clinics per population, as well as the 
county-level prevalence of several demographic factors. Even so, the cross-sectional nature of 
the study limits the ability to infer a causal effect of travel distance on abortion use. Though 
Brown, Jewell, and Rous used a two-stage regression approach to account for the endogeneity, or 
causal feedback loops that exists between abortion rates and travel distance, the ability of this 
approach to bring a causal interpretation to the finding depends on the plausibility of the first 
stage regression instruments. Two-stage regression and other instrumental variable approaches 
start by assuming a causal link between the exposure (travel distance) and the outcomes 
(abortion), and then assess how strong that relationship is given the data.68 Therefore, if the 




regression or the instruments themselves were endogenous to the travel distance-abortion 
relationship then a causal inference is weaker, but the authors do discuss to what extent this may 
be a consideration. 
 These three studies used individual-level data on Texas abortions that included a measure 
of women’s county of residence, allowing the calculation of race-specific county-level abortion 
rates and distance to nearest abortion provider. Though they did not include data on Texas 
women obtaining abortions out of state, the authors cite earlier research that only 1% of 
abortions to Texas residents took place out of state in 1987, and only 5% of Texas abortions were 
to out-of-state residents, minimizing this as a possible threat to validity. However, if out-of-state 
abortions to Texas residents were concentrated in border counties farther from the nearest 
provider than other counties, then estimates could still be biased if the error in measurement of 
the abortion rate were dependent on the distance to the nearest provider. The authors of these 
studies do not comment on the plausibility of the magnitude of the estimates or which of their 
estimates are preferred and for what reason. 
Two other studies looked at travel distance and abortion utilization, each finding an 
inverse association between the two. Shelton, Brann, and Schultz (1976) used 1974–1975 
Georgia abortions to analyze the association between county abortion ratios with distance to 
Atlanta (where 9 abortion providers were located).69 They found that abortion ratios declined 6.7 
abortions per 1,000 births for every 10 miles additional distance from Atlanta. They also found 
that the effect was stronger for Black women (7.9 abortion/1,000 birth reduction) compared to 
White women (6.3). When looking at teens only, however, the effect was stronger for White 
teens (12.9) compared to Black teens (8.9), despite the correlation being weaker for White teens. 




among White teens, but to the extent that it did, the effect estimate was stronger. This study also 
compared abortion ratios in the year before and after two abortion clinics opened each more than 
100 miles from Atlanta. Although the authors did not present a formal difference-in-difference 
estimation, they found that the abortion ratio in surrounding counties, including rural counties, 
increased twice as much as they did in the rest of the states. The authors analyzed urban and rural 
counties separately with the same result, arguing that attitudes toward or propensity for abortion 
was not determining travel distance, but travel distance posed a barrier to abortion use. The study 
measured abortions to residents performed out of state, minimizing the possibility that lower 
abortion rates among women who lived further from Atlanta was due to such travel.  
Dobie et al. used individual-level data on Washington State abortions from 1983–1984 to 
1993 –1994 to describe changes in abortion use among rural women.70 Washington saw a 
decrease from 88 to 65 abortion providing facilities in the 10-year period under study, 15 of 
which were lost in rural counties. Indeed, the proportion of abortions performed at rural-located 
providers decreased from 25% in 1983–1984 to just 3% in 1993–1994. In the same time period, 
abortions to rural women at 18 weeks and higher increased in both number (145 to 278) and 
proportion (2.1% to 4.7%). However, the number of abortions under 12 weeks decreased as well 
(6,311 to 5,043), contributing to the greater proportion of later abortions. Therefore, though rural 
women having abortions saw their average one-way travel increase by 12 miles in the decade 
studied, it is not clear if the downward trend in abortions represented a decreased need or 
whether the decrease in abortion providers made abortions more difficult to get. Rural women 
were also more likely to travel out of state for their abortion in 1993–1994, when 14% did so, 
compared to 8% in 1983–1984, perhaps in response to a loss of locally available providers. 




abortions at 18 weeks or more (3% to 7%), but they also saw the smallest increase in distance 
traveled to obtain an abortion in that time period, indicating that factors other than increased 
distance to a provider may have influenced the increase in second-trimester abortion among this 
group.  
Though this study was able to analyze 10 years of data regarding the actual travel 
distance of women having abortions, it did not report how distance to the nearest provider may 
have changed. This study only reported unadjusted cross tabulations so it is not clear if the 
increase in distance women traveled was correlated with fewer abortions or higher gestational 
ages holding constant other factors. The authors claim that longer travel distances have led to 
delays in abortion care, but it is not clear whether an average increase of 12 miles in actual travel 
distance can plausibly induce a doubling of the proportion or number of later abortions. The 
authors acknowledge that their analyses are not sophisticated enough to address the question in 
more detail. 
In summary, all studies found a significant inverse association been travel distance and 
abortion rates. Increased travel distance was also associated with decreased number of abortions 
per 1,000 pregnancies, abortion ratios, and pregnancy rates. Most of these studies established 
these statistical associations without evidence for their direction. In reality, the accessibility-
abortion use relationship likely has significant feedback loops, with women’s need, expectation, 
attitude, and propensity toward abortion services influencing the location of abortion providers 
and in turn, the location of abortion providers influencing women’s knowledge, attitudes, and use 
of abortion. Cross-sectional regression studies such as those reviewed here are unable to analyze 
or estimate such reverse causality or simultaneity bias. An exception is Joyce et al., who make an 




New York State being independent of, and therefore uninfluenced by, the need for abortion 
services by out-of-state women.71 Brown, Jewell, and Rous use a two-stage least square 
regression to minimize the effects of reverse causality with results qualitatively consistent with 
similar studies. Only the Dobie’s study considers the timing of abortions in relation to travel 
distance, but the increase in the proportion of later abortions during the same period in which 
travel distance increased could have been due to a fewer number of abortions being performed 
overall, and not to travel impedance. Finally, studies that were able to stratify analyses by race 
find that Black, Latina, and non-White women’s abortion rates are more sensitive to changes in 
distance, with authors concluding that this indicates that the cost of distance may be more 
difficult to overcome for these women compared to White women. Results were mixed regarding 
the effect of distance on women of different ages, with one study finding that the distance-
abortion rate association is weaker for teens (though the comparison group also included teens),66 
and two others finding that teens69,71 and young adults71 are more sensitive to distance. 
2.5 Delayed Abortion   
Several studies have examined factors associated with delay in obtaining abortion care in 
the United States. Among these studies delay was defined in three ways: having a later abortion 
(for example, in the second trimester), having a long interval between pregnancy recognition and 
resolving the pregnancy, and women’s own determination of whether they obtained an abortion 
later than they wanted or intended. Four studies assessed factors associated with delay by 
comparing women obtaining first-trimester abortions with those obtaining second-trimester 
abortions.40,72-74 Most of these studies described women having first versus second-trimester 
abortions and the prevalence of sociodemographic characteristics and factors reported by women 




Two studies reported the time interval between when women recognized their pregnancy and 
other steps in the process of obtaining an abortion, including the procedure itself, with women 
experiencing delays being considered those women who had longer time intervals from 
pregnancy recognition to abortion. A prospective observational study, called the “Turnaway 
Study,” surveyed women who were either turned away from an abortion clinic because of their 
pregnancy being too far along or had abortions just under the clinics’ gestational limits. The 
Turnaway Study asked participants whether anything slowed them down and prevented them 
from getting an abortion earlier than they did, and, if so, what the reasons were.75-77 Finer et al. 
reported results from the 2004 Guttmacher Abortion Client Survey in which women were asked 
whether they would have liked to have their abortion earlier and what factors delayed their 
care.57  
Prevalence of Delay  
 Studies describing the prevalence of delays among women seeking abortions found that 
1) women obtaining abortions in both the first and second trimesters commonly reported delays 
in obtaining an abortion, 2) a greater proportion of women obtaining later abortions reported 
delays compared to those obtaining earlier abortions, and 3) the number of factors associated 
with delays and their prevalence was higher among women obtaining abortions later in 
pregnancy compared to earlier. 
 Three studies asked women to report whether they had a delay in abortion care.57,74,77 In a 
2001–2002 Northern California study of 390 abortion patients were purposively sampled so that 
half had first-trimester abortions and half had second-trimester abortions. Among them, 65% of 




care.74 Second-trimester patients also cited an average of 3.2 delay factors compare to 2.0 factors 
among for first-trimester abortion patients. 
In their 2004 study of 1,209 women having abortions at a random sample of US abortion 
clinics, Finer et al. found that a majority of women (58%) reported that they would have 
preferred to have the abortion earlier than they did.57 The most common reason for delay was 
raising the money, reported by 26% of women. Nearly a third of women (32%) said that they 
were unable to get an abortion at the first provider they contacted because of gestational age, and 
those who contacted more than one clinic in seeking abortion services took twice as much time 
to obtain an abortion.57 Another third said they did not go to the first provider contacted because 
the price was too expensive or they could not get insurance coverage.  
 In the Turnaway Study, 84% of women having first-trimester abortions and 94% of 
women having abortion after 20 weeks said that something “slowed them down and prevented 
them from getting an abortion earlier” than they did.77 Each of the reasons reported for this delay 
were more prevalent among women obtaining >20-week abortions compared to first-trimester 
abortions, including: not knowing about the pregnancy (45% and 40%, respectively), trouble 
deciding about the pregnancy (40% and 33%, respectively), disagreeing with the man involved 
(20% and 16%, respectively), not knowing where to go for an abortion (38% and 18%), difficult 
getting to the abortion facility (27% and 12% respectively), raising money for the procedure and 
related costs (65% and 31%, respectively), and difficulty securing insurance coverage (41% and 
20%, respectively). Women >20 weeks had an average gap of 10 weeks between gestation at 
pregnancy recognition and obtaining their abortion whereas the average gap among women 




 Among studies not asking women directly about delays, but instead categorizing later 
abortions as delayed, the factors associated with later pregnancy were similar to reasons reported 
by women as causing their delays in other studies. In a 2007–2008 cross sectional survey of a 
“convenience sample” of 247 patients presenting for surgical abortion at a family planning clinic, 
excluding those with fetal anomaly or demise, 32% were in the second trimester.73 In a multiple 
logistic regression model, the authors found that women requesting second-trimester abortions 
were more likely to report: obstacles financing the abortion (AOR 2.34, 95% CI 1.28–4.28); 
traveling long distances (AOR 2.88, 95% CI 1.31—6.31); and fear (AOR 2.45, 95% CI 1.17–
5.17), and were less often employed outside the home (AOR 0.35, 95% CI 0.19–0.64). 
Factors Associated with Delay 
 Late pregnancy recognition: Drey et al. found that women obtaining second-trimester 
abortion had longer time intervals between each step in the process of obtaining an 
abortion compared to first-trimester patients, including a time period nearly three times 
longer from missing a period to taking a pregnancy test (35.5 days versus 20.7 among 
first-trimester patients). Second-trimester patients were also more than twice as likely to 
report not suspecting the pregnancy as the single factors that caused the most delay (16% 
versus 7% of first-trimester patients). More than half (58%) of women obtaining second-
trimester abortions were already past 13 weeks when they took a pregnancy test.74 In the 
Turnaway Study, of women reporting delays, 40% of first trimester participants and 45% 
of women obtaining abortion after 20 weeks said that they were delayed because they 
didn’t know about the pregnancy.77 In a 2010 cross sectional survey of 602 abortion 
clients at 6 abortion clinics, Swanson et al found women having second-trimester 




weeks overall, and 49% of patients presenting for abortion at or after 13 weeks tested for 
pregnancy at 8 weeks or later.72 
 Cost of procedures: Drey et al. reported that financial factors were cited by 20% of 
second trimester and 15% of first trimester-patients as a reason for delay; 2.4% and 1.1%, 
respectively, cited the cost of the procedure as the factor that caused the most delay.74 
Half (54%) of women reporting delay in obtaining an abortion the Turnaway Study say 
that raising money for the abortion delayed their care; with abortion patients greater than 
20 weeks having 3.3 times the adjusted odds of reporting cost as a delay factor.76 Kiley et 
al. found that women in the second trimester were more likely to report difficulty paying 
for the abortion (AOR=2.34).73 More than a quarter (26%) of abortion patients who 
reported delays in the 2004 Guttmacher Abortion Client Survey said raising the money or 
the procedure caused delays.  
 Travel: Drey et al. found that 18.4% of second-trimester patients and 6.8% of first-
trimester patient said they had delays in getting their abortion because of distance they 
lived from the clinic or difficulty with transportation. Of second-trimester patients, 2.9% 
said that distance or transportation were what caused them the most delay in obtaining 
their abortion, compared to 2.7% of first-trimester patients.74 Among women reporting 
delays in the Turnaway Study, 12% of first-trimester abortion patients and 27% of those 
obtaining abortion after 20 weeks reported that difficulty getting to the abortion clinic 
prevented them from getting an abortion earlier than they did.77 Kiley et al. found that 
women in the second trimester were more likely to report difficulty traveling long 




 Finding a provider: Drey et al. found that 19.8% of second-trimester patients and 6.8% 
of first-trimester patients said they had delays in getting their abortion because they had 
difficulty finding a provider. Five percent of second-trimester patients said this was the 
single factor causing them the most delay in obtaining their abortion, compared to 2.1% 
of first-trimester patients.74 Among women reporting delays in the Turnaway Study, 18% 
of first-trimester participants and 38% of those at 20 weeks or greater said that not 
knowing where to go for an abortion kept them from getting their procedure earlier.77 
 Other factors: Studies cited several other factors that women reported as causing delays 
in obtaining abortion care, all of which were more prevalent among women obtaining 
abortions later in pregnancy. These were being referred to another clinic because of 
gestational limits,57,74 difficulty or other factors in making a decision,74,77 lack of support 
from family or partner,74,77 and fear.73,74 
 While the timing of the pregnancy recognition appears to be among the most important 
determinants of the timing of abortions, women seeking abortion at all gestations commonly 
report obtaining abortion care later than they intended or wanted. The reasons reported for 
delayed abortion, such as covering the cost and obtaining transportation, are more common 
among women obtaining later abortions. These barriers may also be more difficult to overcome 
compared to women in the first trimester, because later abortion is more expensive and less 
available, and because some groups more likely to recognize pregnant later, like adolescents, 
may be less likely to have access to resources such as money and transportation. Together, these 
studies describe what factors are associated with delayed abortion care at the individual level, 
and how common they may be. No studies assessed geography-, policy-, or institutional- 




2.6 Restrictive Abortion Laws  
 Several studies have analyzed the association of restrictive abortion laws with the risk of 
second-trimester abortion or later than expected gestation at abortion. Two studies assessed 
changes in gestation after parental consent laws. Colman and Joyce found that Texas minors 
conceiving later in their 17th year of age delayed abortion care until age 18 to avoid parental 
involvement laws. The second-trimester abortion rate increased 21% among women who 
conceived pregnancies as minor but obtained abortion at age 18, compared with no increase 
among younger minors.78 Joyce examined Arkansas’ law changing its parental notification 
requirement to a parental consent requirement and found that teens who obtained a judicial 
waiver from parental consent obtained their abortions more than a week earlier and were less 
likely to have a second-trimester abortion compared to those who did not obtain a waiver.79 
Minors traveling from out state had abortions on average 3 weeks later and were more likely to 
have second-trimester abortions than Arkansas resident teens. Some non-Arkansas resident teens 
may have had later abortions because they experienced delays arranging travel, and some may 
have had trouble getting a second trimester procedure in their home state and therefore traveled 
to Arkansas because of their later gestation.  
 In a systematic review of the literature on mandatory waiting periods, Joyce et al. 
concluded that waiting periods that required in-person visits are those most likely to prevent 
women from obtaining an abortion or cause delays in obtaining one.80 Several studies analyzing 
Mississippi’s two-visit law found that the law both lowered abortion rates and increased 
women’s risk of having an abortion later in pregnancy. Althaus and Henshaw estimated that 11–
13% of women who would have had an abortion before the law were prevented from getting one, 




Henshaw, and Skatrud included comparison states in their analysis of the Mississippi policy, 
with similar findings.82 Joyce and Kaestner analyzed the law by considering women’s distance to 
an abortion provider. Similar to the other two studies, they found an increase in second-trimester 
abortion performed after the law’s implementation. They also found that the mean pregnancy 
gestation was about 4 days more for women having abortion after the law than before; 
furthermore, second-trimester abortions were 35% higher among women whose closest provider 
was in-state.83  
 Another type of abortion restriction that has become both more common and more 
challenged in courts in the past decade is Targeted Regulation of Abortion Provider (TRAP) 
laws. TRAP laws include a range of regulations and statutes that impose administrative and 
financial burdens on providers and the facilities in which they practice. TRAP laws are common; 
24 states have some form of legal restriction of abortion that goes beyond medical standards.84 
They include physician-only laws, bans on telemedicine for medication abortion, hospital 
admitting privileges requirements, and ambulatory surgical center (ASC) requirements, which 
include a range of specifications about the physical buildings and facilities, staffing, licensing, 
and equipment of the site in which the abortion takes place. If such supply side restrictions 
induce facility to close or discontinue abortion services, women who would have been patients 
there must travel to another, possibly farther, facility to obtain abortion care or continue their 
pregnancies.   
 Two studies have analyzed changes in abortion following TRAP laws in Texas. Colman 
and Joyce used a differences-in-differences estimator to evaluate Texas’s 2004 TRAP law.8 The 
law required all abortions ≥16 week of gestation be performed in an ASC. At the time, no free 




therefore all clinics ceased provision of ≥16-week abortions. They found there were 69% fewer 
≥16-week abortion performed in Texas in 2004 compared to 2003. They also found that by 2006 
although several providers had come into compliance with the TRAP laws and offered ≥16-week 
abortion procedures, the ≥16-week abortion rate was still less than half of the pre-TRAP law 
rate. There was also a fourfold increase in the number of Texas women leaving the state for 
abortions, and a rise in the number of abortions at 15 weeks of gestation. Finally, the price of an 
abortion at 20 weeks increased 37% between 2001 and 2006. The study did not have sufficient 
power to estimate a change in birth rate due to the law.  
In 2013 Texas enforced another TRAP law, House Bill 2 (HB2), that similarly led to the 
closing of abortion facilities. HB2 1) required physicians performing abortions have admitting 
privileges at a hospital no more than 30 miles away from the facility where the abortion is 
performed; 2) required medication abortion be administered according to the outdated regimens 
detailed either in Food and Drug Administration approval label or the 2005 American College of 
Obstetricians and Gynecologists Bulletin; 3) banned all abortion at 20 weeks “post-fertilization”; 
and 4) required that all abortions, including medication abortions, be performed in ASCs. When 
the first three provisions were enforced on November 1, 2013, one-third of the 34 Texas abortion 
facilities open at the time stopped providing abortion services because their physicians lacked 
admitting privileges, and some facilities that remained open discontinued or limited medication 
abortion services to avoid being forced to provide non-evidence-based regimens.9 There was a 
13% decline in the number of abortions provided in the state of Texas in the six months after the 
law was enforced compared to the same 6-month period one year prior, which was more than 4 
times the average decrease in Texas abortions over the previous 5 years.9 The number of 




trend in its use since the FDA approved mifepristone in 2000. The decline in Texas abortions 
after HB2 may represent some women who were unable to obtain a wanted abortion,85 though 
the study did not account for women who may have traveled out of state to obtain abortion care 
or ended their pregnancy on their own without medical assistance.  
Both of these studies suggest that women were unable to obtain abortion services they 
would have used otherwise after the TRAP laws were enforced, since it is unlikely that such 
rapid and large declines in abortion rates after clinic closures were due a decrease in women’s 
demand for such services. Women who would have had an abortion in a Texas facility following 
WRTK and HB2 but were unable to had to travel to an out-of-state abortion facility, continue 
their pregnancies, or end their pregnancies on their own without medical assistance. Because the 
details and enforcement of TRAP statutes vary from state to state, these studies cannot be easily 
generalized to other states with TRAP laws, but they provide some evidence for the potential 
effects of abortion clinic closures. 
2.7 Conceptual Frameworks 
 Jones and Weitz draw on the Institute of Medicine’s (IOM) definition of “health care 
quality” to frame their analysis of the accessibility of abortion services and the effect of laws 
requiring they be provided in ambulatory surgical centers (ASCs) on the quality of abortion care. 
I extend their application of this framework to understand the impact of similar abortion 
restriction in this dissertation. The Institute of Medicine defines health care quality as the “the 
degree to which health services for individuals and populations increase the likelihood of desired 
health outcomes and are consistent with current professional knowledge.”37,86 The IOM 
considers the following to be the domains of health care quality: effectiveness, safety, patient 




to abortion services requires that, at minimum, women who want an abortion can obtain one 
(thus can obtain an effective outcome of termination of pregnancy), they are performed to the 
accepted medical standards of practice (safety), in a manner that patients finds meets their needs 
(patient-centered), and without significant delay after the decision to have the abortion (timely).  
 These quality of care domains may be affected by the level and type of health care 
“access” a population has to health services. Access is term that captures a range of factors 
described in the social science and public health literature as influencing the use of health 
services. Economic, social, technological, legal, and logistical factors may impede or facilitate 
the use of health care services. A widely used conceptual framework for studying access to 
health is that proposed by Pechansky and Thomas.87 While Pechansky and Thomas’ framework 
pre-dates the IOM quality of care domains by several decades, they both include patient-defined 
or patient-centered measures in addition to biomedically or public health-defined outcomes. 
Pechansky and Thomas posit that there are five main dimension of health care access: 
availability, accessibility, accommodation, affordability, and acceptability. Availability refers to 
the volume and supply of existing services, and is a health systems correlate to the health 
geography concept of availability described previously, which refers to the number of services 
points in a geographic region. Similarly, accessibility in this health care access framework is the 
health systems correlate to the concept of availability in the health geography discussed 
previously. Accommodation refers to the way that health resources are made available, 
affordability refers to relationship to the cost of health services and a patient’s ability to pay for 
them, and acceptability refers to the socio-cultural acceptability of health services (possibly an 




 The quality of abortion care is of concern for several reasons. First, 1.2 million abortions 
are performed in the US each year,18 indicating that the quality of abortion services affects a 
large number of patients. Second, the provision of abortion services is relatively isolated from 
other primary care services. The majority of abortions are performed in stand-alone clinics that 
specialize in abortion care, despite the fact that the safety of and clinical skills required to 
perform abortion procedures are widely considered appropriate for provision in outpatient 
settings by primary care clinicians. Nevertheless, the separation of abortion care from other 
health care facilities may mean that health system quality assessments and improvements, even 
those focusing on family planning and gynecology and obstetrics care, may not include abortion 
services. Moreover, restrictive abortion laws recently passed at the state level do not include 
funds or mandates for health impact assessments of their intended and unintended consequences 
despite women’s health and safety being a main justification for many of the laws. However, 
some restrictions have the potential to negatively impact abortion care quality by promoting 
delayed services and sub-standard procedures.37 
These concerns justify research that continues to assess abortion outcomes with a focus 
on quality of services. Specifically, the Institute of Medicine’s definition of health care quality 
requires analyzing a number of outcomes, such as the timeliness of abortion care and the 
adherence to best practices, not just abortion rates or risk of abortion or birth. According to these 
standards, conditions or policies that appear to delay women in seeking abortion are counter to 
efforts to improve the quality of reproductive health services. In order to design studies that 
appropriately evaluate changes in quality of care associated with abortion restrictions, I use the 
health care access framework to hypothesize how restrictive abortion laws affect one aspect of 




abortion environments affect one aspect of health care access, availability. I also aim to assess 
whether and how changes in availability due to restrictive abortion laws affect one core aspect of 
health care quality, timeliness. Although in this study I cannot assess timeliness from a patient-
centered perspective (by asking women themselves if they experienced a delay in abortion care), 
I conduct two natural experiments to assess how availability is associated with the timing of 






CHAPTER 3 – METHODS 
3.1 Overview 
 In this dissertation, I take advantage of two dramatic changes in the availability of 
abortion services to assess the effect of changes in restrictive abortion laws on the timing of 
abortions. The first is the sudden repeal of New York State’s abortion law in 1970, making New 
York State the nearest or only option for a legal abortion for many US women for nearly three 
years, followed by the United States-wide legalization of abortion in the Supreme Court decision 
in Roe v. Wade in 1973. The second was the sudden elimination of non-hospital ≥16-week 
abortion services in Texas after the enforcement of the 2004 Women’s Right to Know (WRTK) 
Act. One provision of the WRKT Act required that ≥16-week gestation abortions be performed 
in an ambulatory surgical center (ASC). A consequence of these policy changes was a large and 
sudden change in the travel distance to abortion services independent of other factors affecting 
timing of abortions; therefore, I use them as opportunities to analyze the effect of changes in 
accessibility of abortion services, as measured by travel distance, on the use of those services, as 
measured by length of pregnancy gestation of abortion, using a natural-experiment approach.  
3.2 Natural-Experiment Approach 
Natural experiments are studies in which the assignment of exposure to the intervention 
is independent of the outcome and of other factors that influence the outcome, thereby providing 
a comparison group that is a plausible control group to infer the causal effect of the exposure. 
While exposure to the intervention in a natural experiment is not randomly assigned by the 
researcher, the mechanism of exposure to the intervention is known and provides an “as-if 




A common approach to assessing the impact of abortion laws on health outcomes is to 
estimate the association between the level of access to abortion services, such as the number of 
providers per population, or the level of use of those services, such as the annual abortion rate, 
before and after restrictive abortion laws are enforced or compared to states without a restrictive 
law.6,7 However, unadjusted, and even adjusted, associations cannot be interpreted as causal 
since unmeasured confounding (omitted variables) may bias the association. The same is true for 
assessing the effect of distance to the nearest abortion provider on the timing of abortions. 
Factors such as timing of pregnancy recognition, health literacy, education, health insurance, and 
income may influence the timing of abortions on an individual or county/state level, and 
therefore may be sources of unmeasured confounding after individual-level and county-level and 
characteristics are controlled for. For example, health insurance status may bias an estimate of 
the effect of distance to the nearest abortion provider on timing of abortions away from the null 
if women with health insurance are more likely to live in metropolitan areas close to abortion 
providers and are more likely to confirm a pregnancy earlier in gestation compared to those 
without health insurance. A natural experiment study design could address this problem if there 
were a policy change that provided variation in distance to the nearest provider independently of 
health insurance, thereby eliminating it as a potential confounder. In order to be a plausible 
natural experiment, such a policy change would have to be sharp (i.e. implemented at once to 
minimized the effect of time trends); arise independently of other socio-political trends (i.e. not 
arise from the same mechanisms as the outcome, such as a law passed to restrict abortion in a 
state where women were already obtaining later abortions for social, religious, or political 
reasons); and be implemented across a population independent of factors influencing the timing 




Roe v. Wade and the WRTK Act meet these condition. They were policies implemented 
exogenous to, or independent of, women’s particular need for or propensity to obtain abortions 
services; they were enforced on particular dates at once, minimizing the potential for time trends 
to provide an alternative explanation for the timing of abortions; and the laws were enforced 
across the entire populations of women needing abortion, minimizing the potential confounding 
from characteristics (like health insurance) that influence the timing of abortions.  
Fixed effects regression models are ones in which time-invariant unmeasured 
characteristics are accounted for by including dummy variables for the location unit (such as 
counties or states) of concern in the model. Time-invariant unobserved characteristics of counties 
or states can bias the association between distance to a provider and gestation if the treatment (in 
this case, the changes in abortion law) is correlated with the outcome. For example, both the 
WRTK Act and the legal status of abortion in NYC pre-Roe provided variation in the changes in 
distance to the nearest abortion provider depending on which county or state a women lived in. 
Some Texas counties after WRTK may have been 30 miles farther from an abortion provider; 
others were 100 miles after, while others may have had no change at all. The estimate of the 
effect of distance on timing of abortions could be biased away from the null hypothesis if 
counties with greater changes in distance after the law were ones with higher poverty rates, 
where the effect of large change in distance may be greater since poorer women have fewer 
resources to overcome added burdens to obtaining care. An estimation of the effect of the 2004 
WRTK Act on timing of abortions will also be biased if residents of counties that were most 
affected by the law (by ending up farthest away from providers) were more likely to travel out of 
state to obtain an abortion after the law. One approach to addressing this problem is to estimate 




included in the regression models so that changes in distance are estimated among women within 
each county before and after the law.  
Natural experiment study designs can also be used to assess effect modification if the 
magnitude of the effect is theorized to be different by sub-groups; these can be assessed by 
stratifying the analyses or in the case of regression analyses, including the appropriate interaction 
term in the regression model. In these analyses I stratify regressions by age and race/ethnic 
groups to assess effect modification of the effect of the laws on timing of abortions. 
A trade-off to the strength of eliminating alternative explanations for the effect estimate 
through as-if randomization of the exposure in natural experiments is they may be particularly 
limited in their generalizability to other contexts. Both Roe v. Wade and the WRTK Act were 
implemented in specific times, places, historical contexts, and populations that must be taken 
into consideration in order to assess how the results of these analyses of their effects on the 
timing of abortions can inform the potential impact of other abortion laws.   
3.3 New York City, 1972–1977 
In Chapter 4, I use surveillance data on abortions performed in New York City from 1972 
to 1977 to first estimate the association of distance to New York City with state-resident abortion 
rates. Although Joyce et al. used data on total abortions in New York State pre-Roe to estimate 
the effect of travel distance on abortion rates, the data they used were aggregated cross-
tabulations of abortion rates; the NYC surveillance data have the benefit of being individual-
level observations with data on days of pregnancy for each abortion, as well as women’s 
sociodemographic variables. However, since only about 60% of the abortions provided in the 
state during this time period were performed in NYC (see Appendix B), analyses using abortion 




comparability of the NYC-only surveillance data by replicating Joyce et al.’s analyses using 
aggregated data on all abortions performed in New York State during this time period.64 I then 
estimate the association of distance to NYC with the days of pregnancy gestation among 
abortions performed in NYC. 
In the case of abortions performed in New York City in 1972–1977, there are two 
interventions that represent distributions of the exposure to the intervention that were 
independent of factors that influence the outcome of gestation. The first is New York State’s 
1970 abortion reform law legalizing abortion for any reason up to 24 weeks, and the second is 
the 1973 Supreme Court decision in Roe v. Wade legalizing abortion nationwide. These 
interventions created a time period from July 1970 to January 1973 in which New York State 
was the primary or only place to obtain a legal abortion for many US women. The group exposed 
to the intervention is women obtaining abortions during this period of highly restricted access to 
abortion. The unexposed group is women who obtained an abortion after Roe v. Wade when 
abortion was legal throughout the United States.  
The ideal natural experiment study design to assess the effect of changes in access to 
abortion on gestation before and after Roe v. Wade would be to estimate the mean difference in 
distance to the nearest provider and in gestation between the exposed and unexposed group. The 
unexposed group comprises all US women who sought abortions post-Roe; however data on 
post-Roe abortions by gestation and women’s state of residence are not readily available and 
likely were not collected since most states’ public health agencies did not have abortion 
surveillance systems in place immediately following Roe.88 The only post-Roe data available for 
this analysis are observations of abortions to US women who traveled to New York City for an 




residents of their states that obtained an abortion in their state of residence post-Roe, the 
limitation of using just the average gestation of the NYC-travelers as the comparison group is 
that it is likely these women were not randomly traveling to NYC, but that a selection process 
determined who traveled and who did not after Roe. If that selection process was according to 
factors associated with gestation, then the estimate will be biased.   
 In the case of New York City abortions in 1972–1977, there are two policy changes that 
lend to the natural experiment design: the repeal of New York State’s abortion law in 1970 and 
Roe v. Wade in 1973. Because of the nature and timing of these laws, in 1972 the distance to the 
nearest abortion provider for US women was determined independently of their demand for and 
the timing of abortion. In this sense, these policy changes provided an “as-if randomization” of 
the treatment (geographically restricted accessibility of abortion) since women were exposed to it 
independently of their need for abortion or the timing of their pregnancies. The ideal comparison 
group to assess the dramatic change in accessibility of abortion services post-Roe would be the 
distance to the nearest provider and the timing of abortion among all women obtaining abortions 
post-Roe. Those data are not available; the only post-Roe information about timing of abortion in 
this analysis are from women who obtained abortions in New York City. The hypothesis that the 
timing of abortions is affected by the distance to New York in the pre-Roe legally restricted 
abortion environment, in which legal abortion is essentially only available in New York, 
articulates that the treatment and control groups are defined by variation in distance to New York 
City imposed by those same conditions, as well as the legal status of abortion in the state. States 
that had repealed or reformed their abortion laws serve as a form of control group to assess the 
effect of travel distance on timing abortion since women in these states had some access to legal 




3.4 Texas, 2000–2007 
In Chapter 5, I use surveillance data on abortions performed in Texas from 2000 to 2007 
to estimate the association between changes in distance to the nearest abortion provider county 
and timing of abortions after WRTK led to a reduction in the accessibility of ≥16-week abortion 
services in the state. The January 1, 2004, enforcement of the law resulted in the immediate 
elimination of all non-hospital abortion services at 16 weeks of pregnancy and later in Texas 
since no freestanding abortion facilities met ASC standards at the time. 
The intervention that represents an exogenous change to the accessibility of Texas 
abortions was the 2004 Woman’s Right to Know Act, a law with a provision requiring all 
abortions at 16 weeks and later be performed in an ASC. The exposed group is Texas residents 
who obtained an abortion at ≥16 weeks of pregnancy gestation after the law’s implementation on 
January 1, 2004, and clinics stopped providing services when the law was enforced because they 
were not ASCs. This group is compared to Texas residents who obtained ≥16-week abortions 
and before the law’s enforcement, and both are compared to Texas residents who obtained ≤15-
week abortions before and after the law’s enforcement.  
3.5 Data 
 Both the NYC and Texas analyses are of pooled cross-sectional time series data. Several 
data sets were used to construct variables (Table 3.1). New York State Department of Health 
(NYS DOH) and Texas Department of State Health Services (DSHS) provided individual 
records of abortions collected through their surveillance programs; US county 1970 population-
weighted geographic centers (latitude and longitude) were obtained from the US Census Bureau 
(via the Baruch College library); county populations by year, sex, race, and age were obtained 




estimates; and the type and location of abortion providers (used in the Texas analyses) were 
obtained from both the Guttmacher Institute’s Abortion Provider Census and the abortion 
surveillance data provided by Texas DSHS.  
 Both New York State and Texas have statutes requiring clinicians to report each abortion 
performed to the state department of health, with varying degrees of detail collected by each. 
Therefore, these data represent the most complete record of abortions for the years reported. The 
New York City Department of Health and Mental Hygiene (just the “New York City Department 
of Health” in 1970) started an abortion surveillance program following the decriminalization of 
abortion in New York State in 1970.89 Texas requires that abortion providers submit a paper 
abortion reporting form for each abortion performed; abortion reporting forms have data on the 
woman’s county of residence, age, race/ethnicity, number of previous births and abortions, 
gestational age of pregnancy, procedure type, and any resulting complications. 
3.6 Analytical Approach 
Graphical analysis, bivariate statistics, and multiple ordinary least squares regression 
described abortion accessibility and timing and estimate the association of travel distance with 
gestation before and after Roe v. Wade in New York City and Texas 2004 the Woman’s Right to 
Know Act.   
Descriptive Statistics 
 Bivariate tests of significance were used to describe availability and gestation of abortion 
and sociodemographic characteristics of abortion patients. Line graphs were used to illustrate 
crude associations of abortion gestation with the implementation of the law and travel distance to 
the nearest abortion provider.  




 I estimate the association of changes in distance to the nearest abortion provider with 
changes in pregnancy gestation at abortion using ordinary least squares regression. The effect of 
an intervention in a natural experiment can be estimated in a regression model by including a 
term for the interaction of a dummy for the time periods before and after the intervention and a 
dummy for the treatment groups (exposed versus unexposed).90 The regression model depends 
on the study design, and specifically, what characteristics define comparison groups. In a natural 
experiment in which there is only one comparison group—the group before the intervention and 
the group after the intervention—the outcome can be regressed onto a dummy indicating whether 
the observation was in the treatment group (after the intervention) or control group (before the 
intervention), and the coefficient on this dummy will be the effect estimate. In most cases, 
however, threats to internal validity issues such as selection into the treatment or control group 
(or both) need to be considered and addressed to reduce bias, and more comparison groups 
and/or time periods may be assessed to strengthen the study design. 
Exposure  
 A central dimension of health care access is geographic accessibility, and as a spatial 
measure it refers to travel distance and/or the cost of traveling the distance to a health services 
facility or provider. In this study I hypothesize that geographic accessibility is a determinant of 
the timing of abortions. The measure of accessibility I use is the distance to nearest abortion 
provider in road miles, that is, the minimum travel burden in order to obtain abortion services. 
  The distance in road miles between a woman’s residence and an abortion provider was 
calculated using Traveltime and Traveltime3, user-written programs for Stata that access the 
Google Distance Matrix Application Programming Interface. For New York City (1972–1977), 




City. The distance from a woman’s state of residence to NYC was the population-weighted 
average of the distance from each state’s county to NYC. Therefore, all women traveling to New 
York City from the same state had the same value for travel distance. For the Texas analyses, I 
used Traveltime3 in Stata 13 to calculate the distance from a woman’s Texas county of residence 
to every known abortion provider in Texas and surrounding states to find the distance to the 
nearest abortion provider county. I also used Traveltime3 to calculate the distance abortion 
patients actually traveled from their county of residence to their abortion provider county to 
determine whether or not they went to the nearest abortion provider.  
Outcomes 
 The length of pregnancy gestation is a variable of the clinical estimate of days of 
pregnancy gestation for NYC abortions and weeks of pregnancy gestation for Texas abortions.  
Effect Modification 
 Women presenting for abortion later in pregnancy may be more likely to experience 
delays in care because of increased travel distance since later abortions are more expensive and 
less available (due to gestation limits at abortion providers). This may mean that compared to 
women presenting for abortion earlier in pregnancy, women seeking abortions later in pregnancy 
who face poor or reduced access (in this case longer travel distances), may 1) be more likely to 
be delayed when they do obtain abortions, or 2) experience longer delays in care when they 
obtain abortions.b Adolescents and women of color obtain abortions later in pregnancy on 
average, compared to older and white women, so I hypothesize that the association of distance 
                                                          
b Women seeking abortions later in pregnancy who face poor or reduced access may also be 
more likely to be prevented from obtaining an abortion at all compared to women presenting 
earlier. Joyce et al et test this hypothesis in their paper stratifying regression of abortion rates 




with gestation will be strong among women aged 10–19 and Black and Latina women compared 
to women ≥20 and White women, respectively. Therefore, regression analyses will be stratified 
by age and race/ethnicity groups to test for effect modification. 
Age was categorized into the following categories: ≤19, 20–24, ≤25. These age 
categories were chosen because they are commonly used in studies of abortion.24,64,91 These are 
also the same categories used by Joyce et al. and therefore will allow comparison to their results.  
Standard Errors 
Regressions analysis of the association of distance to the nearest abortion provider with 
gestations in NYC and Texas use public health agency surveillance data of individual-level 
observations of abortions to women living in states (NYC data) or Texas counties (Texas data). 
While the independence of the errors across counties and states can be assumed, it cannot be 
assumed that observations nested within those units are independent. Women living in the same 
state or counties could have correlated errors (variances from the mean outcome) based on 
clustering of unobserved characteristics in those states or counties. Such correlation of errors 
violates the assumption of homoscedasticity for ordinary least squared regression; this violation 
can leads to an underestimate of standard errors for coefficient and incorrect rejection of a true 
null hypothesis. The data analysis package Stata command vce(cluster clustered var) was used to 
account for this problem by estimating cluster-robust standard errors. This procedure relaxes the 
assumption that the errors have constant variance, and estimates the standards errors by 
averaging an estimate of the empirically observed variance of observations across clustered 





Table 3.1. Data Sources 
Source Data Description Variables 
New York State 
Department of Health 
Abortion Surveillance  Individual records of 
abortions performed in 
New York City, 1972-
1977 
women’s demographic 
characteristics, type of 
abortion, date of abortion, 
state of residence 
Texas State Department 
of Health Services 
(DSHS)  
Abortion Surveillance  Individual records of 
abortions performed in 
Texas, 2000-2007 
women’s demographic 
characteristics, type of 
abortion, date of abortion, 
county of residence, 
county of occurrence 
Guttmacher Institute Abortion Provider Census Periodic survey of all 
US abortion providers 
number and type of 
abortion facilities by 




and End Results Program 
(SEER) 
County-level 
population estimates by 
year, race, age, and sex 
Texas county population 
of women aged 15-44 by 
year, race, & age; Percent 
Texas county populations 
non-White 
US Department of 
Health and Human 
Services, Health 
Resources and Services 
Administration, Bureau 
of Health Workforce, 
Rockville, MD. 















CHAPTER 4 – NEW YORK CITY, 1972–1977 
4.1 Introduction 
 The New York State legislature repealed its criminal abortion law in 1970. Starting July 1 
of that year, abortions were allowed to be performed by a licensed physician up to 24 weeks of 
pregnancy for any reason to “any consenting woman.”92 By that year, the states of Washington, 
California,c Hawaii, and Alaska had also repealed their abortion laws to allow abortion in all, or 
nearly all, circumstances. Washington, DC,d did so in 1971. The repeal states of California, 
Washington, New York and the District of Columbia had no requirement that the woman 
obtaining the abortion be a resident.93 Therefore, New York State became a major destination for 
legal abortion services for women after 1970. Of the 535,480 reported legal abortions in the US 
in 1972, 56% were performed in New York State, and more than half of those were to out-of-
state residents.64,94 On January 22, 1973, the United States Supreme Court handed down 
decisions in two cases, Doe v. Bolton and, more famously, Roe v. Wade, that established 
abortion as a federal constitutional right and overturned restrictive state abortion laws.93 The 
New York City Department of Health reported that the number of abortions to out-of-state 
residents performed in the five boroughs decreased by nearly half from 1972 to 1973 (from 
130,592 to 66,334).92 This drastic decrease reflected the fact that it was no longer necessary for 
women from other states to travel to New York for abortion care after it became available to 
them locally. 
                                                          
c The California Supreme Court decision in California v. Belous overturned the state’s restrictive 
abortion law. 
d The Supreme Court’s decision in United States v. Vuitch in April 1971 left to physicians a 
broad interpretation of a Washington, DC, law allowing abortions only to permit for the health 




 Preceding the 1970 legalization of abortion in New York State was a long-active social 
and legal movement to liberalize abortion laws; this movement had fostered a rich public and 
professional discourse about the negative impact of criminalized abortion on the health and 
rights of women and physicians, and had already resulted in legal victories.93,95 By 1972, 
abortion laws in several states had been reformed based on model legislation developed by the 
American Law Institute (ALI). The ALI model allowed abortions when continuing a pregnancy 
risked the woman’s health or life, when a pregnancy resulted from rape or incest, or when the 
fetus had a severe anomaly.93,96,97 Reform law states were: Arkansas, Colorado, Delaware, 
Georgia, Kansas, Maryland, New Mexico, North Carolina, Oregon, South Carolina, and 
Virginia.64,93  
At the same time, the decriminalization of abortion in New York State in 1970 and 
nationally in 1973 were both unanticipated in the moments they happened insofar as the law 
changes were not in direct response to an expressed increase in the clinical need for abortion, and 
women needing abortions could not have known that legal abortion would become available at 
precisely those times. The abortion law in New York State was liberalized after a dramatic vote 
for a bill whose passage was so unexpected that the Catholic Church had focused its lobbying 
efforts during the same legislative session on state funding for parochial schools.98 However, in a 
last minute request, Assemblyman George M. Michaels changed his vote from “no” to “yes,” 
breaking a tie in favor of the bill, which effectively allowed abortions up to 24 weeks of 
pregnancy in New York State with no residency requirement.98 For many women living in non-
repeal and non-reform states, New York State suddenly became the nearest point of availability 
for legal abortion, except for women who lived closer to the repeal state of California or the 




abortion services there.64 Access to legal abortion was particularly unanticipated where state 
legislatures had no intention of legalizing abortion when New York liberalized its law, such as 
Kentucky, Michigan, Indiana, and Ohio.64,93 
 These changes in abortion law provide an opportunity to estimate the association of travel 
distance with the timing of abortions using a natural experiment design. Data on abortions 
performed in all of New York State from 1971 to 1975 have already been used to assess the 
relationship between travel distance and abortion rates, including by age and race.64,99 Joyce et 
al. found that an increase in travel distance from 183 to 283 miles was associated with a decrease 
of 1.02 abortions per 1,000 women 15–44.64 The authors also found that the association for non-
White women and younger women was stronger than for White women and older women, 
respectively. In this study I used detailed data on individual-level observations of abortions 
performed in New York City in 1972–1977 to exploit the changes in abortion law to examine the 
effect of travel distance on abortion use using two outcomes: abortion rates and gestational 
length. I first attempt to replicate the models on abortion rates and travel distance from Joyce et 
al. in order to compare the NYC-only data to the results from all of New York State. Data from 
NYC alone represent an incomplete picture of the number of abortions performed in New York 
pre-Roe since 62% of all reported abortions performed in New York State in 1972 took place in 
NYC (author’s calculation, Appendix B); therefore, the NYC-performed abortion rate will not 
reflect the full demand for abortion among non-New York residents because many obtained 
abortions in upstate New York (outside New York City). However, these data have the 
advantage of including individual women’s gestational length, which I used to add new results 
on whether availability of abortion services, as measured by travel distance, is associated with 





 The New York City Department of Health and Mental Hygiene (NYC DOHMH, known 
just as the “New York City Department of Health” in 1970) started an abortion surveillance 
program following the decriminalization of abortion in New York State in 1970.89 The abortion 
surveillance program required providers to submit a certificate for each abortion performed and 
weekly reports on the numbers of abortions performed, and to report abortion complications.89 
The abortion certificate was a detailed report that included: the woman’s age, race/ethnicity, 
gestational length, marital status, parity, past number of abortions (or abortions within the past 
year), place of residence, the reason for the abortion, facility type, and date of the abortion.89 
These data were then reported to the New York State Department of Health, where the data used 
in this study were obtained. Individual-level records on abortions performed in New York City 
starting from July 1, 1970, were requested from the New York State Department of Health; 
however, complete records were only available from 1972 to 1977. The file obtained from the 
New York State Department of Health contained 811,124 observations for abortions performed 
in New York City from 1972 to 1977 (Appendix A). Each observation represents an abortion 
procedure and therefore a woman would appear in the data as many times as she obtained an 
abortion in NYC during this time. This data file did not have an identifier for each individual 
woman so it was not possible to link a woman’s previous abortion to a subsequent one.  
These data have the limitations of including only those abortions provided in New York 
City, instead of all of New York State, pre-Roe and are more than 45 years old. Even so, they are 
uniquely valuable in that they cover the time period when abortion was legally available in New 
York pre- and post-Roe, allowing a study design that minimizes the possibility that the 




for abortion rather than a policy change in women’s access to these services independent of 
demand. They are also unique in that they include measures for each woman’s pregnancy length 
of gestation abortion, state of residence, race/ethnicity, marital status, and age, allowing for a 
detailed analysis of the relationship between travel distance and timing of abortions. 
All observations for which distance to NYC could not be calculated were excluded from 
the analyses; these were women living outside the United States and those having unknown 
residence (n=47,473). Twenty-three residents of Alaska and Hawaii were also excluded as 
outliers since the observation from these repeal states that lie twice as far from NYC as the 
farthest mainland states likely indicate unique circumstances, for example, already in NYC as 
college students. The final sample for analysis was 761,362 records of abortions performed in 
New York City to US residents from 1972 to 1977.  
4.3 Measures 
Exposure  
 The distance from each state to New York City was a population-weighted average of the 
number of miles by road from the 1970 population-weighted center, or centroid, of each state’s 
county to the 1970 population centroid of Manhattan (84% of non-NY residents and 66% of New 
York State residents traveling to NYC obtained it in Manhattan). Therefore, all women traveling 
to New York City from the same state had the same number of miles for travel distance. The 
number of miles was calculated using the user written programs Traveltime and Traveltime3 for 
Stata 13 (StataCorp 2012. Stata Statistical Software: Release 13. College Station, TX: StataCorp 
LP), which access the Google Distance Matrix Application Programming Interface.e  
                                                          
e The Traveltime programs calculated the numbers of miles via roads as documented by Google 
Maps at the time of the calculation in 2012; therefore, these distances are likely not the same as 




 A separate distance was calculated for New York City residents and upstate New York 
residents. Travel distance for New York City residence was calculated as the population-
weighted average distance from the centroid of each New York City borough to the centroid of 
Manhattan. This is not a precise measure; from 1972 and 1977, 56% of abortions to Brooklyn, 
Bronx, Queens, and Staten Island resident actually took place in the woman’s borough of 
residence, and between 28% and 39% were performed in Manhattan. However, I believe this 
level of approximation will not bias the results given that these data already only provide coarse 
measures of residence and abortion occurrence. First, the key exposure that this analysis seeks to 
investigate is the distance to the nearest legal provider, not where women actually obtained an 
abortion. These data do not provide a woman’s exact address so regardless of the borough where 
she obtained an abortion, the distance to her actual nearest provider is unknown (e.g. a woman 
living in Astoria may be closer to a Harlem provider than a Flushing provider). Second, ignoring 
differences in travel distances of fewer 10 miles in a city with a robust public transportation 
system is unlikely to mask significant differences in health outcomes associated with access to 
health services at the population level. New York State residents’ distance to the centroid of 
Manhattan was calculated in the same manner as other states, excluding the five boroughs of 
New York City.  
Outcomes  
 A resident abortion rate for each state was calculated by dividing the number of state 
resident NYC-performed abortions in each year by the number of women of reproductive age 
residing in that state for that year. A separate abortion rate was calculated each for New York 
                                                          
local levels. This analysis assumes that the relative difference in distances to NYC is similar 




City residents and upstate New York residents. Age- and race-specific abortion rates were also 
calculated; race-specific abortion rates were limited to White, Black, and Other Non-White 
because race and age-specific populations estimates for Latinos/Puerto Rican and Asians are not 
available for 1970–1977.100,101 
Length of pregnancy gestation at termination was measured in days and was recorded by 
the abortion provider in the report to the NYC DOH.89 
Selection Bias 
The mechanism of the assignment to the intervention in this study, a change in 
accessibility of abortion services due to Roe v. Wade, was independent of individual-level 
characteristics of abortion patients, and therefore minimizes the possibility of confounding due to 
these factors. However, the comparison groups for this study are limited because data on 
abortion patients obtaining abortions in their own state after Roe are missing. Data on just 
women obtaining abortions in NYC post-Roe are subject to selection bias since either distance 
was not a main determinant of abortion access for them or, if it was, their knowledge or medical 
needs required them to travel to New York City. Insofar as such selections processes were 
according to race and age, these individual-level factors were controlled for in regression of 
gestation onto distance. Women’s age in years (10–55) and age squared is included as a 
continuous variable. Race/ethnicity dummy variables for Black race and Puerto Rican ethnicity 
were included with White race as the reference category.  Similarly, marital status was controlled 
for regressions for gestation. Dummy variables for being unmarried or unknown status were 
controlled for in reference to married women.  
 There are differences between states besides their distance to New York City that could 




toward abortion affecting underlying unintended pregnancy rates and propensity to resolve them 
with abortion could confound the relationship between distance and abortion rates. Similar 
factors may also confound the relationship between distance and gestational length; for example 
states with lower health literacy and primary health care or birth control access may be those 
where women recognize pregnancy later on average than in other states. Ideally these 
unmeasured differences could be controlled for by including a dummy variable for each state in 
the regression models. However, in these analyses distance is unique to each state and does not 
vary over time; therefore, state dummies are perfectly co-linear with distance, excluding fixed 
effects from the model. Instead I control for three state-level measures of socioeconomic status: 
the annual percent of the county female population that is non-White, the annual insured 
unemployment rate, and annual per capita income. A dummy variable indicates whether women 
under 21 years old were allowed to obtain a birth control pill prescription in regressions of 
abortion rates onto distance.64  
Effect modification 
 Regressions are stratified by race/ethnicity (White, Black, Puerto Rican) and age group 
(10–19, 20–24, ≥25) to assess effect modification. Race/ethnicity was recorded in the New York 
State Department of Health file as: “Black,” “White,” “Japanese and Chinese,” “American 
Indian,” and “Puerto Rican,”f and “Other Non-White,” and “Unknown” however, the vast 
                                                          
f The Hispanic origin population of New York State and its municipalities was identified in the 
1970 Census reports by the population of Puerto Rican birth or heritage; perhaps due to this 
Census measure, and the fact that the vast majority of Latino/Hispanic-origin NYC residents in 
the 1970s were Puerto Rican, the NYC DOHMH Bureau of Vital Statistics adopted the 
convention of using “Puerto Rican” as the only Hispanic-origin category of abortion records in 
this time period. 102. Gibson C., Jung K. Historical Census Statistics On Population Totals By 
Race, 1790 to 1990, and By Hispanic Origin, 1970 to 1990, For Large Cities And Other Urban 





majority of observations for Native Americans (304), Chinese or Japanese (4,485), and Other 
Non-Whites (138) were New York City residents (84%), therefore estimation of the relationship 
between distance and gestation among these groups is unreliable. Moreover, Asian and Native 
American sex- and age-specific population estimates for states are not available for the time 
period of the study; therefore, abortion rates cannot be constructed.100,101   
4.4 Analysis 
 Bivariate statistics and graphical analyses were used to describe women’s characteristics, 
and their use and timing of abortion services. Multivariable ordinary least squares regression was 
used to fit models estimating the association between travel distance and abortion rates and with 
gestation before and after Roe v. Wade. 
Abortion Rate Regressions 
 Multivariable ordinary least squares regression was used to fit models estimating the 
association between distance and abortion rates before and after Roe v. Wade. The natural log of 
distance per 100 miles was used, and clustered robust standard errors at the state level were 
calculated. In January 1973 abortion became legal in all 50 states, but it may have taken some 
time after Roe v. Wade for providers to establish abortion services, and it is likely that in 1973, 
and even in 1974, some women lived in areas where abortion services were not yet available and 
so still had to consider travel to NYC for such care. Indeed, in 1973 more than 65,000 women 
from other states still traveled to NYC for an abortion, and it was not until 1974 that all 50 states 
and DC reported to the CDC that “abortion services had been performed within their 
boundaries.”103 Therefore, I first estimate the association of travel distance with state resident 
NYC-performed abortion rates for 1972, 1973–1974, and 1975–1977 separately. I also include 




pre-Roe they serves as comparison groups to those whose exposure to Roe represented a 
dramatic increase in geographic access to abortion services. In order to estimate the change in the 
abortion rate for every increase in the travel distance unit of the natural log of 100 miles to New 
York City, I estimated the following equation for each time period separately:  
(4.1) AbortionRatejt = β0Dj + β1Dj * Reform + β2D j * Repeal + 
 β3 Reform + β4 Repeal + Xjt β + τt + ϵit 
Where AbortionRate is the predicted state resident NYC-performed abortion rate in state j in year 
t; D is the natural log of the distance in 100 miles from state j to New York City; and Repeal and 
Reform are dummy variable that are 1 if the state had repealed or reformed its abortion law, 
respectively, by 1972. β0 represents the predicted change in abortion rates in non-repeal, non-
reform states for every unit increase in the natural log of 100 miles; I hypothesize that the 
association of distance with abortion rates will be negative in 1972, negative but smaller in 1973-
1974 compared to 1972, and small and/or not significant in 1975–1977. The sum of β0 + β1 is the 
estimate of the association between distance and gestation in reform states; β0 + β2 is the 
association in repeal states. The X matrix includes the state-level covariates of annual insured 
unemployment rate, per capita income, the percent of the female population that is non-White, 
and a dichotomous indicator of whether state polices allowed women under 21 years old obtain 
the contraception pill without parental consent, as per Joyce et al.64 Dummy variables for years 
(for 1974–1974 and 1975–1977 equations) are represented by τt. I then estimated another OLS 
regression model to compare these three time periods with each other: 
(4.2) AbortionRatejt = β1Dj * 72 + β2Dj * Reform * 72 + β3D j * Repeal * 72 + 
 β4Dj * 7374 + β5 Dj * Reform * 7374 + β6Dj * Repeal *7374 + 




Where AbortionRatejt is the state resident NYC-performed abortion rate for state j in year t and D 
is the natural log of the distance in 100 miles from state j to New York City. 72 and 7374 are 
dichotomous indicators for 1972 and 1973–1974, respectively, with 1975–1977 as reference 
years. Distance to New York City does not vary over time and is collinear with state of 
residence; therefore, it can only be included as an interaction term in regression models with 
state fixed effects. β1 is the change in abortion rates by distance among non-NYC residents in 
non-repeal, non-reform states in 1972 compared to 1975–1977. I expect this coefficient to be 
negative, indicating that increased travel distance is associated with lower NYC abortion rates in 
states with restricted abortion. The association between distance and abortion rates in reform 
states in 1972 compared to 1975–1977 is represented by β1 + β2 and should also be negative; 
however, the size of the effect should be smaller than β1 alone since residents of reform states 
had some access to legal abortion where they lived. I do not expect an association between 
distance and abortion rate in repeal states (β1 + β3) where women had full local access to abortion 
services and therefore did not have to travel to New York.   
 The sums of the coefficients β4 + β5 and β4 + β6 capture the association between distance 
and abortion rates in 1973–1974 compared to 1975–1977 in reform and repeal states, 
respectively. State and year fixed effects are represented by λj and τt, respectively. All first order 
interactions are also included in the model. The X matrix includes the state-level covariates of 
annual insured unemployment rate, per capita income, the percent of the female population that 
is non-White, and a dichotomous indicator of whether state polices allowed women under 21 
years old to obtain the contraception pill without parental consent. I model this equation for total 
state resident NYC-performed abortion rates as well as age- and race-specific state resident 





To assess the association of distance with gestation, I first estimate an equation for the 
association of women’s days of pregnancy gestation at abortion and travel distance from their 
state of residence to NYC in 1972: 
(4.3) Gestationij = β0Dj + β1Dj * Reform + β2Dj * Repeal + β3 Reform + β4 Repeal + 
 Xj β + = eij 
Gestation is the number of days pregnant at abortion for woman i in state j in 1972 in non-repeal, 
non-reform states and D is the natural log of the distance in 100 miles from state j to New York 
City. In addition to the annual state-level socioeconomic indicators included in the model for 
abortion rates (X), the models also control for women’s marital status, race, age, and age. I 
estimated separate equations for each race and age group. I expect that gestation will increase 
with increasing distance to NYC; therefore I expect β0 to be positive. 
 I also compare 1972 to both the first quarter of 1973 and the first half of 1973. There are 
several possible hypotheses regarding how the association of distance and gestation might 
change after Roe. For abortion rates, the overall incentive to travel to NYC diminished after Roe, 
since local abortion providers were (becoming) available. As a result, fewer women traveled to 
NYC for abortions, resulting in lower abortion rates. The association of abortion rates with 
distance to NYC diminished because the distance to NYC no longer represented the cost of 
obtaining an abortion. However, some women did still travel to NYC for abortions after Roe. For 
them, the distance to NYC was still the cost of an NYC abortion, so it is possible that the 
association of distance with gestation would be no different post-Roe, particularly if women’s 
motivations for obtaining an NYC abortion after Roe were not associated with their pregnancy 




traveled to NYC after Roe, whereas women who lived the farther away and therefore would have 
had the most delays associated with travel to NYC, did not go there after Roe. In this case the 
association of distance with gestation might be attenuated or disappear in 1973, since most 
women traveling to NYC were still going to the closest provider, which was a much shorter 
distance after Roe. If women’s reasons for traveling to NYC instead of going to a local provider 
were associated with their pregnancy gestation and the distance to NYC, then the effect of 
distance on timing of abortions would be confounded by selection bias after Roe. In this case, if 
the women were still traveling to NYC after Roe did so because they were later in pregnancy, the 
association between length of pregnancy and distance would be stronger. This is the most 
plausible hypothesis. In a 1975 article Pakter et al. reported changes in NYC-resident and non-
resident timing of abortions after Roe.92 They noted that while among NYC residents the 
proportion of abortions that were at >16 weeks declined from 14% to 9% between 1971 and 
1974, the proportion among non-NYC resident increased from 12% to 19% in the same time 
period. The authors interpret this to mean that women who had difficulty finding abortion care 
locally post-Roe, either because of their gestation or because they had other “bureaucratic 
difficulties or other delays” obtaining care locally, traveled to NYC. If the primary reason to 
travel to NYC after Roe was because of what Pakter et al. called a “problem abortion”—one that 
is already delayed or was decided upon later in pregnancy—then the association between 
distance and association could increase after Roe. I hypothesize that the association of distance 
with gestation will increase after the law, not because the association captures the changing 
effect in accessibility (which increased), but because women who traveled to NYC after Roe did 
so because they were further along in pregnancy. I estimate the association of distance with 




(4.4) Gestationijt = β1Dj * 72 + β2Dj * Reform * 72 + 
 β3Dj * Repeal * 72+ β4 NYC * 72 + Xjt β + λj + τt + eit 
β1 estimates the difference in gestation by distance among non-residents of New York City in 
non-repeal, non-reform states in 1972 compared to 1973. I therefore expect β1 to be negative. 
The sum of the coefficients β1 + β1 captures the association between distance and gestation in 
reform states in 1972 relative to 1973. Women in reform states had some local access to abortion 
service and therefore would not have had as much a need to travel to New York City; however, 
women from reform states who traveled could have been more likely to be later in pregnancy—
not because of travel-associated delays, but because they had attempted to obtain an abortion 
under their reform laws and were unable. I expect that any association between gestation and 
distance in repeal states β1 + β3, would be very small or positive, since repeal state residents had 
full local access to abortion services and therefore did not have to travel to New York unless they 




 In 1972, more than half of the 185,858 abortions provided in NYC to US residents were 
to women who resided in a US state other than New York (54.9%). In 1973, when abortion was 
legalized nationally by Roe v. Wade and therefore became available in non-repeal, non-reform 
states, the proportion of NYC abortions to non-NY residents decreased to 37.8%, and the number 
of non-NY resident abortions decreased by nearly half, from 102,091 to 53,055 (Figure 4.1). The 
proportion and number of NYC abortions to non-NY residents continued to decline in the 




 NYC abortion rates to residents of most states were halved after Roe, and were almost 
zero in the farthest away states (Table 4.1). In reform states, the abortion rate declined 75% after 
Roe (columns 8 & 17); in repeal states the rate declined the least (from 3.5 to 2.9, columns 9 & 
18). In 1972, 18 states had NYC abortion rates greater than 2 per 1,000 women, and in 1973 the 
NYC abortion rates for the majority of states was under 2; the exceptions were New Jersey (8.5), 
Connecticut (3.5), Rhode Island (4.8), and Massachusetts (3.0), New Hampshire (2.8), and 
Maine (3.1). The abortion rate for New York City residents, on the other hand, increased in 
1973–1977 compared to 1972 (to 51.0 from 44.5 per 1,000 women aged 15–44). 
 In 1972, the state resident abortion rates for abortions performed in NYC were higher for 
states closer to the city.g New Jersey, the only state with a travel distance less than 50 miles, had 
an NYC abortion rate of 15.7 per 1,000 women aged 15–44. Connecticut was about twice as far 
as New Jersey (94 versus 44 miles), and had an NYC abortion rate of 8.6 per 1,000 women aged 
15–44. The two states between 100 and 200 miles, Massachusetts and Rhode Island, had an 
average NYC abortion rate of 6.3 per 1,000 woman aged 15–44, but Rhode Island’s was 50% 
higher than Massachusetts’s (8.7 compared to 5.7) even though it was only about 20 miles closer 
to NYC. Pennsylvania, Vermont, and New Hampshire had average travel distances between 200 
and 349 miles to NYC, and their average NYC abortion rate was 5.0. Pennsylvania’s NYC 
abortion rate was 4.7 and Vermont’s was 3.0, whereas the NYC abortion rate for Vermont’s 
neighboring state, New Hampshire, was 8.2. Vermont’s much lower NYC abortion rate 
                                                          
g These do not represent the full resident abortion rates, but rather the rate among women 
obtaining abortions in NYC only. Women from each state traveled elsewhere in NY State for 
legal abortions, and some obtained legal abortions in their state (especially in repeal and reform 
states). The total number of legal abortions for each state was published by the Centers for 
Disease Control (CDC). 104. Baker LD, Smith JC, Bourne JP. Abortion surveillance in the 




compared to New Hampshire is likely because Vermont shares a western border with upstate 
New York, making Albany-based abortion providers a more reasonable option than NYC for 
Vermonters. Joyce et al. analyze abortions performed in all of New York State in 1972 by 
woman’s residence and calculate a NY abortion rate of 8.4 for Vermont and 8.7 for New 
Hampshire, supporting this inference.64 
The four states with travel distances between 350 and 999 miles had considerable 
variability in their 1972 NYC abortion rates. Maine was 391 miles away and had a 1972 NYC 
abortion rate of 6.7. West Virginia (WV) was about 100 miles farther than Maine, at 488 miles 
from NYC, and had a much lower rate of 1.7. It is possible that WV women primarily traveled to 
Washington, DC, a repeal state, for a legal abortion in 1972. Joyce et al. note that there were 
more abortions to non-residents in DC in 1972 than in California.64 Ohio was even farther from 
NYC than WV at about 528 miles away, but had a rate of 5.1. North Carolina had a similar 
average distance to NYC as Ohio at 573 miles, but a much lower NYC abortion rate at 0.88. 
North Carolina’s lower NYC abortion rate was likely due the state’s local availability of abortion 
services; the state had reformed its abortion law in 1967 using the ALI model.93,97 Only about 
11% of abortions to North Carolina resident women took place in New York in 1972 (8.2% in 
NYC, Appendix B), whereas essentially all abortions to Ohio women took place in New York 
(69.5% in NYC).64 
 Indeed, states that had repealed or reformed their abortions laws before 1972 had lower 
NYC abortion rates compared to states with similar distances but with abortion bans in place. For 
example, Delaware and Massachusetts are similar distances to New York City (147 and 174 
miles, respectively), but Delaware, a reform state, had an NYC abortion rate (4.45) nearly half 




comparable average travel distances to NYC (227 and 214, respectively). However, Washington, 
DC, where a 1971 Supreme Court ruling protected the district’s law allowing abortion for 
broadly defined health reasons,105 had an NYC abortion rate of 0.72, compared to Pennsylvania’s 
4.7. The only states with fully repealed abortion bans were California and Washington, each of 
which saw just a relative handful of residents obtain an abortion in NYC 1972 (107 and 22, 
respectively).  
Gestation 
 In 1972, 74% of the 185,874 abortion performed in NYC to US residents (living in either 
NYC, NY state, or another US state) were at 12 weeks’ gestation (84 days) or less. Nine percent 
(n= 16,983) of 1972 NYC abortions were at 12.1 to 15 weeks’ gestation, and 11% (n=20, 591) 
were at more than 15 weeks or higher. Six percent (11,160) of abortions were of unknown 
gestation. These numbers varied slightly by residence. For example, in 1972 a lower proportion 
of abortions were less than 12 weeks among states more than 150 miles from NYC (69% 
compared to >73.5% among closer states) (Table 4.1). A notable difference is that in 1973–1977, 
the proportion of abortions less than 12 weeks among states more than 150 miles from NYC was 
much smaller compared to 1972. This is accounted for a by an increase in the relative number of 
abortions at 15 weeks or greater that made up the cases traveling from outside NYC. For 
example, among residents of states 500–799 miles from NYC in 1972, 69% (n=18, 495) were 
≤12 weeks and 10% (n=2,700) were at 15.1-20 weeks, whereas in 1973–1977 the proportion of 
≤12 week abortions and under dropped to 35.5% (n= 3,921) and the proportion of abortions at 
15.1–20 weeks increased to 27.3% (n=3,014). 
In 1972, the average gestation of NYC abortions was 72.0 days for New Yorkers, and in 




were exceptions; for example, in 1972 states between 300 and 749 miles from NYC had an 
average gestational length similar to states more than 750 miles away (78.0 v 77.5 days). 
Similarly, several states had lower average gestational lengths than states with distances similar 
or shorter to NYC. For example, Massachusetts had an average gestational length of 68.8 days, 
lower than all nearer states (not shown). The average gestation among repeal states in 1972 was 
83 days, higher than any distance categories.  
Overall the average gestation decreased each year from 1972 to 1977 among NYC 
resident abortion patients (Figure 4.2). However, among non-New Yorkers, the average gestation 
increased in 1973 by nearly a week (from 75.2 day in 1972 to 81.4 days in 1973) and remained 
around 80 days through 1977, the last year for which data are available for this study. When 
looking at gestation by distance to NYC (Table 4.2) mean gestation among non-NYC resident 
abortion patients increased after Roe in each distance category except 11-49 (New Jersey), which 
stayed about the same (69.7 to 69.2 days), and reform states, which decreased slightly (71.8 to 
70.6 days).   
Characteristics of Abortion Patients 
 More than 95% of women having abortion in NYC in 1972–1977 were documented as 
Black, White, and Puerto Rican. Among New York City residents in 1972, 41.7% of NYC 
abortions were to White women, 40.5% were to Black women, and 10.6% were to Puerto Rican 
women (Table 4.1). Among New Jersey residents that year, 71.7% of NYC abortions were to 
White women, 22.6% were to Black women, and 2.8% were to Puerto Rican women. In farther 
states, between 84% and 91% of NYC abortions were to White women, with the exception of 
repeal states (California, Washington, and Washington, DC) where about 66% of their residents 




obtained an abortion in NYC in 1972). In the period after Roe, the distribution of NYC abortion 
by race to state residents was similar. 
  In 1972, the mean age of all women was 23.8; this increased slightly to 24.6 in 1973–
1977. In 1972, a third all women obtaining abortion in NYC were 20–24 years old; this 
proportion varies slightly across other states, from 30.9% of those from 50 miles away in New 
Jersey to 36.2% among those from 150–299 miles away. The proportions were slightly lower in 
1973–1977, when between 29% and 34% of women obtaining abortions were 20–24 years old. 
The proportions of women from each state who were under 20 years old increased with travel 
distance. In 1972 only 18.6% of New York City residents obtaining abortions were 10–19 years 
old, whereas about 28.7% of abortion patients from New Jersey were 10–19 years old (44 miles 
away), 34.6% from Connecticut were 10–19 years old (94 miles away); and between 35% and 
43% were under 20 years old in states further than 200 miles from NYC. There were similar 
increases in the proportion of adolescent women traveling from other states to NYC in the post-
Roe period.  
 In 1972, mean gestation among NYC residents was 72 days; for NY state residents it was 
71 days, and for non-NY residents was 75 days. In 1973–1977, mean gestation among NYC 
residents decreased 3 days, to 69 days; among NY state residents, gestation decreased 1 day, to 
70 days; among non-NY residents, gestation increased nearly a week, to 82 days. Black and 
Puerto Rican women had higher average gestations than White women among both New York 
City residents and non-New York City residents (Table 4.2). Gestation among NYC-resident 
Puerto Rican women was higher than White women and lower than NYC Black women; 




the three groups. Women under 20 had a higher mean pregnancy gestational length than older 
women both pre- and post-Roe, and at every travel distance category. 
Graphs 
 Figure 4.3 shows the relationship between state resident NYC-performed abortion rates 
and the distance from women’s state of residence to NYC in 1972. The straight red line is the 
predicted values from an ordinary least squares regression of distance in hundreds of miles to 
NYC onto the resident abortion rate. The curved green line is the OLS regression of the natural 
log of distance in hundreds of miles onto the resident abortion rate. The first graph is a simple 
regression of 50 observations from 48 states, DC, and New York City. The second graph is a 
simple regression of 13 non-repeal, non-reform states whose nearest access to legal abortion was 
New York State.64 The association is negative in both graphs, but stronger in the 13-state sample 
regression.  
 While both functional forms of distance predict an inverse relationship between distance 
and the abortion rate, the logged form of distance is a better fit to the data. The natural log of 
distance fits a model that allows the change in abortion rate to vary with distance, which more 
likely reflects the actual relationship between travel distance and health care use. For example, 
the difference between 15 and 30 miles is probably greater than the difference between 215 and 
230 miles, since the cost of an additional 15 miles is small once one has gone more than 200 
miles. Similar to the New York State-performed abortion data analyzed by Joyce et al., New 
York City appears as a distinct data point, since it has a much lower travel distance (10.9 miles) 
and a much higher abortion rate (44.0) compared to the next closest state, New Jersey (44 miles 
and an abortion rate of 15.7). I include a separate interaction term for NYC and year in the 




 Figures 4.4 and 4.5 show the simple regression of logged distance on abortion rates for 
1974–1975 and 1976–1977, respectively. The association between distance and abortion rates 
remains negative and slightly smaller in each time period for the full sample. In the 13-state 
sample, the association is negative but is larger in each subsequent time period.  
 Figure 4.6 shows the mean gestation for NYC abortions by travel distance for each year 
from 1972 to 1977. In 1972 gestation increases slightly by distance, but this increase becomes 
steeper each year post-Roe. In repeal states, gestation changed little over the time period. Since 
abortion became more available to women in their home state each year after Roe, the need to 
travel farther and the delays in care associated with that travel, cannot explain the association of 
higher gestation with distances post-Roe. It is possible that women who traveled to NYC for 
abortion care after Roe did so because they needed abortion at later gestations, which were not 
available to them locally.h As previously discussed, in multivariable regressions of gestation onto 
                                                          
h It is difficult to know without more information what type of later abortion services were 
available in reform and repeal states pre-Roe, and in all states post-Roe. It is likely that the main 
factor in women’s ability to obtain later abortions was whether they could find a provider that 
was trained and able to perform them as opposed to legal limit on gestation. ALI legislation did 
not make mention of gestational age or limits. The Washington, DC, decision US v. Vuitch did 
not make mention of gestation limits and indeed was widely interpreted to have left DC “without 
an abortion law” since the decision confirmed that health was to include mental health, as 
determined by the physician, and that any effort to prosecute a physician violating that law 
would have the burden of proof that the doctor made a decision outside the law. (105. Rubin ER. 
The Abortion controversy : a documentary history. Westport, Conn.: Greenwood; 1994.)  
CA abortion law was also repealed through a court decision, California v. Belous, that made no 
mention of gestation, and which resulted in hard lobbying of hospital to expand their abortion 
services. (95. Lader L. Abortion II: making the revolution. Boston,: Beacon Press; 1973.) 
According to the CDC, in 1972 California performed 1,248 abortions at 21week plus in 1972, 
Washington did only 7, Alaska did 16, Hawaii did 54, don’t have the 72 DC number but in 1973 




distance I first restrict the models to 1972 to examine the association of travel distance with 
gestation, and then compare 1972 with the first two quarters of 1973. 
Regressions 
Abortion Rates 
 Table 4.3 presents the results from estimation of equation 4.1. The coefficient on Ln 
Distance in column 1 shows that in 1972 each increase in the natural log of 100 miles to NYC 
was associated with a decrease in the abortion rate by 2.86 abortions per 1,000 women 15–44 in 
non-repeal, non-reform states. The marginal effect of an increase of 100 miles is shown in rows 2 
and 3. In row 2, the difference in abortion rates between those traveling 381 compared to 281 
miles is shown. The halfway point, 331 miles, is the average distance to NYC in the 13-state 
catchment area for which NYC was the likely primary destination for legal abortion in 1972. An 
increase from 281 to 381 miles is associated with a decrease of 0.87 abortions per 1,000 women 
15–44. This represents a decline of 15% from the mean abortion rate for the 13 states 
representing the NYC catchment area (-0.87/5.72). The change in abortion rate at the mean 
distance for all states (row 3) is -0.27 abortions per 1,000 women, or a 4.7% decline from mean 
abortion rate for non-repeal, non-reform states. In 1973–1974, the association between distance 
and abortion rates among non-NY, non-repeal, non-reform residents was smaller (-1.57, p<.05) 
(column 2). In 1975–1977, this association was non-significant.  
 Among reform states the association between distance and abortion rates was similar to 
that of non-repeal, non-reform states in in 1972 and 1973–1974 (row 4); in 1975–1977 distance 
was still associated with a decrease of 1.46 in the abortion rate (row 4). For repeal states, each 
increase in the natural log of distance was associated with a decrease of 10 abortions per 1,000 




 Table 4.4 shows the results of equation 4.2 for the full sample and models stratified by 
age and race/ethnicity groups. Here the main effect of distance is excluded from the model to be 
able to include state fixed effects, and interaction terms capture the association of distance with 
abortion rates pre-Roe compared to post-Roe. The full sample results are consistent with the 
year-stratified models. Among women 10–19 and 20–24, a one-unit increase in the natural log of 
distance was associated with a decrease in abortion rate of 3.3 and 3.7 compared to 1975–1977, 
respectively. The decrease for ≥25-year-olds was 1.3. Among White women, an increase in 
distance was associated with a decline of 2 abortions per 1,000 women aged 15–44, and a decline 
of 4 among Black women. For Puerto Rican women the decline was 12.7. Marginal effects in 
relation to each group’s mean abortion rate demonstrate that the strongest associations between 
distance and abortion rate did not correlate to the largest relative impact on the mean abortion 
rate. For example, though ≥25-year-olds had the weakest association between distance and 
abortion rates in 1972 relative to 1975–1977, the decline represented to highest proportion in 
their overall abortion rate (rows 2 and 3). Similarly, though the association and marginal effects 
for Black women was two times that of White women, the relative decrease from the mean 
abortion rate was higher for White women due to a lower mean rate. The association of distance 
with abortion rates in 1973–1974 compared to 1975–1977 was still significant and negative, but 
smaller than in 1972. 
Gestation 
 Table 4.5 shows the results from models estimating equation 4.3. The association 
between travel distance and gestation in 1972 is positive; for every increase in the natural log of 
100 miles, the gestation increased by 1.93 days (column 1). For all age-specific models, the 




with a decrease of 1.93 days of gestation and among Black women the decrease is 1.27 days. For 
Puerto Rican women, the coefficient is smaller (0.72 days) and is not statistically significant. The 
marginal effect of an increase from 212 to 312 miles is shown in row 2. For the full sample, the 
gestation increases by .75 days. This is a 1.2 day (1%) increase from the mean gestation of the 
13-state catchment area (75/73.8).  
 Rows 4 and 5 show the association between distance and gestation in reform and repeal 
states, respectively. In Reform states increased distance is not significantly associated with 
gestation. In repeal states each increase in distance is associated with a 2.5-day decrease in 
gestation among the full sample. The association is negative for all race and age groups and is 
significant for ≤19-year-olds, 20–24 year-olds, and White women.  
 The models in Table 4.6 compare the change in of travel distance with change in 
gestation from 1972 to first quarter of 1973 for the full sample, and to first half of 1973 for the 
full sample and all age and race groups. Table 4.6 results reflect the trend in figure 4.6 showing 
increasing gestation over time; the coefficient for Ln Distance*1972 (row 1) is negative 
compared to the first quarter of 1973 (column 1), and is even larger compared first half of that 
year (column 2). The association for reform states (Row 4: Ln Distance*1972*Reform) is also 
negative. Among Puerto Rican women the coefficient is particularly large: in reform states each 
increase the natural log of 100 miles is associated with a 26.7-day decrease in gestation among 
Puerto Rican women. This improbably large effect may be due to sparse data leading to an 
unreliable estimate since just a few dozen women traveled farther than 300 miles to NYC for an 
abortion in this sample. In repeal states, the association between distance and gestation in 1972 is 




most sub-groups, suggesting that gestation among repeal state residents obtaining abortions NYC 
changed little after Roe. 
4.6 Discussion 
Abortion Rates 
 The analyses presented here qualitatively replicated the findings of Joyce et al. regarding 
distance to New York and state resident abortion rates. They found that each additional increase 
in the log of 100 miles to New York State was associated with a 2.35 decrease in the abortion 
rates in 1971–1972 compared to 1975. I found that each increase in the log of 100 miles was 
associated with a 2.33 decrease in the abortion rates compared to 1975–1977. In fact, I might 
expect that since I use NYC abortion rates, which are lower than NY State, the association with 
distance should also be smaller, but it is not. This could be due to random error, but it could also 
be because the NYC abortion rate approximates the total NY State abortion rate the closer a state 
is to NYC. For example, the NY State abortion rate to residents of the 34 non-repeal, non-reform 
states was 4.16, while the NYC abortion rate for this group was 3.96. Joyce et al. report an 
average NY State-performed abortion rate of 8.37 for the 13 states they define as the catchment 
area for NY State abortion services. I found that NYC abortion rate to residents of those states 
was nearly the same (8.87). The age- and race-specific results are also similar to Joyce et al.  
Gestation 
 I found that in 1972, distance was modestly and positively associated with higher 
gestation at abortion after adjusting for confounding. Other studies analyzing changes in 
gestation due to restrictive abortion laws have found that women subject to decreased access 
obtain later abortion on the order of several days.80 Nonetheless, in 1972 a significant proportion 




be distressing and represent other significant underlying costs relative to women’s resources. 
While it is outside the scope of this study, in additional to the physical distance itself, the costs 
associated with managing such travel, such as the cost of transportation, childcare, and even 
overnight stays, maybe be higher at greater distances and therefore be associated with delays.85 
There were several volunteer and for-profit services available in the United States pre-Roe that 
helped to streamlined travel, overnight stays, and making appointments for abortion services in 
New York, so understanding the extent to similar burden might affect women today must take 
into account the infrastructure and services available, in addition to distance alone. It is possible 
that in states or regions in the United States today where abortion clinics have closed due to 
restrictive abortion laws, similar resources do not exist and therefore delays associated with 
distance or making travel arrangement could be longer. In addition, the impact of short delays in 
care may depend on a woman’s circumstances. For women who are already later in pregnancy, 
several days’ delay can lead to higher fees for the abortion itself, and a small but increased risk 
of complications. 
I also found that the adjusted association of distance with gestation increased after Roe. 
Women likely still traveled to NYC for abortion care after Roe because they were unable to get 
an abortion locally due to later gestation or they had already experienced obstacles or delays 
getting an abortion where they live.92 Certainly, even as abortion became more widely available 
just after Roe, not all areas were providing abortions, particularly later in pregnancy, whereas 
providers in NYC were. Ideally, I could compare the gestation of abortion among women 
obtaining abortions in their state of residence versus NYC, but data on gestation of abortions by 
state of residence in 1974 are not available. Nonetheless, these findings underscore the unique 




most women, and therefore for traveled regardless of gestation. That there was still an 
association of distance with gestation at this time supports the claim that restricted accessibility 
led to modest delays net of their pregnancy gestation.  
 One limitation of this study is that the estimates of distance to NYC, as averages by state, 
are coarse. Certainly, not all women living a particular state traveled the same distance to NYC 
(the difference in distance to NYC between Philadelphia and Pittsburgh, Pennsylvania, is more 
than 270 miles). This may have biased estimates toward the null since in states closer to NYC, 
most observation are likely to come from closer metropolitan areas (like Philadelphia) in large 
states that have longer average distance than many women actually traversed. On the other hand, 
for states farther away, the relative error in the measured distance traveled diminishes; for 
example, although Detroit and Grand Rapids, Michigan, are 158 miles apart, Grand Rapids is 
only 20% farther from NYC than Grand Rapids. For women making this trip the marginal cost of 
615 versus 745 miles may not be very different; for women flying to NYC this represents a 
difference of 20 minutes in flight time.  
 This had several strengths. Few data sets are available that can be used to assess the 
timing of abortion by sub-groups. The opportunity to use a natural experiment design provided a 
transparent mechanism for understanding exposure to travel distance in 1972. One weakness of 
this natural experiment approach was a lack of strong comparison group, since data were not 
available on non-NY residents who obtained abortions in their home state post-Roe.  
The data in these analyses are 50 years old, and the distances women had to travel in 
1972 for abortion care may be farther than for many women in the United States today. 
However, the recent proliferation of restrictive abortion laws in the United States have resulted 




Recent abortion laws resulting in clinic closures underscore this study’s relevance in providing 
insight into how decreasing accessibility of abortion might affect the timing of abortion, and 
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Figure 4.1 Number of Abortions Performed in NYC, 
by Year and Abortion Patient Residence
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mean 72.09 69.70 72.66 74.08 78.03 77.97 77.53 83.11 71.79 mean 68.98 69.17 75.71 83.76 93.71 101.07 106.98 102.53 70.55 
SD 25.85 23.02 24.67 24.55 26.58 25.72 26.17 31.13 26.82 SD 24.25 25.05 29.62 33.29 35.10 33.07 36.13 37.46 26.97 
<=12 Weeks  57,326 18,357 4,082 15,517 1,321 18,465 13,214 2,794 6,051 <=12 Weeks 353,277 42,065 6,344 10,115 752 3,921 4,210 2,027 24,961 
% 75.25 78.82 75.26 73.73 68.95 68.95 69.93 62.44 77.08 % 81.27 80.40 71.76 60.65 47.81 35.47 31.19 38.19 79.12 
12.1-15 
weeks  
6,747 1,681 453 1,988 197 3,025 1,838 513 542 12.1-15 
weeks  
35,506 3,685 862 1,888 203 1,931 1,663 629 2,239 
% 8.86 7.22 8.35 9.45 10.28 11.29 9.73 11.46 6.90 % 8.17 7.04 9.75 11.32 12.91 17.47 12.32 11.85 7.10 
15.1-20 
weeks  
5,844 1,349 363 1,601 176 2,700 1,843 576 596 15.1-20 
weeks  
27,120 3,353 870 2,380 353 3,014 3,968 1,349 2,364 
% 7.67 5.79 6.69 7.61 9.19 10.08 9.75 12.87 7.59 % 6.24 6.41 9.84 14.27 22.44 27.27 29.40 25.42 7.49 
>=20.1weeks  2,078 466 159 582 78 876 694 330 277 >=20.1weeks  9,260 1,371 445 1,384 184 1,496 2,660 1,008 1,119 
% 2.73 2.00 2.93 2.77 4.07 3.27 3.67 7.37 3.53 % 2.13 2.62 5.03 8.30 11.70 13.53 19.71 18.99 3.55 
Unknown 4,181 1,438 367 1,359 144 1,716 1,308 262 384 Unknown 9,528 1,843 319 910 81 692 996 294 865 
% 5.49 6.17 6.77 6.46 7.52 6.41 6.92 5.85 4.89 % 2.19 3.52 3.61 5.46 5.15 6.26 7.38 5.54 2.74 
Age 
         
Age 
         
Mean 25.24 24.37 23.35 22.85 22.15 22.50 22.33 21.70 23.76 mean 25.12 24.28 22.47 22.31 21.87 21.47 21.65 21.52 24.37 
SD 6.30 6.75 6.46 6.05 6.19 6.17 5.89 5.49 6.69 SD 6.30 6.54 6.17 5.86 5.79 5.81 5.95 5.64 6.86 
 10-19 13,590 6,420 1,808 7,074 773 10,070 7,026 1,835 2,509  10-19 86,742 14,732 3,676 6,523 672 5,115 6,102 2,406 9,430 
% 18.61 28.71 34.56 35.02 42.17 39.04 38.76 42.72 33.09 % 20.13 28.45 42.08 39.76 43.52 47.20 46.03 46.07 30.17 
20-24 24,304 6,916 1,705 7,302 621 8,762 6,345 1,521 2,442 20-24 137,394 16,150 2,537 5,617 502 3,275 4,039 1,593 9,198 







25-55 35,122 9,027 1,719 5,824 439 6,960 4,754 939 2,631 25-55 206,679 20,892 2,522 4,264 370 2,447 3,115 1,223 12,625 
% 48.10 40.37 32.86 28.83 23.95 26.99 26.23 21.86 34.70 % 47.97 40.35 28.87 25.99 23.96 22.58 23.50 23.42 40.40 
Ethnicity 
         
Ethnicity 
         
White 31,780 16,708 4,567 18,315 1,834 22,558 17,170 3,764 6,463 White 160,188 36,377 7,159 14,729 1,483 9,204 11,110 3,965 24,111 
% 41.72 71.74 84.20 87.02 95.72 84.23 90.86 84.11 82.33 % 36.85 69.53 80.98 88.32 94.28 83.26 82.31 74.71 76.43 
Black 30,881 5,251 693 2,209 52 3,649 1,258 622 1,110 Black 188,002 10,980 1,305 1,523 60 1,683 2,031 1,234 5,675 
% 40.54 22.55 12.78 10.50 2.71 13.62 6.66 13.90 14.14 % 43.25 20.99 14.76 9.13 3.81 15.23 15.05 23.25 17.99 
Puerto 
Rican 
8,087 642 59 101 2 63 51 10 87 Puerto Rican 61,251 2,707 196 108 4 23 71 19 883 
% 10.62 2.76 1.09 0.48 0.10 0.24 0.27 0.22 1.11 % 14.09 5.17 2.22 0.65 0.25 0.21 0.53 0.36 2.80 
Other non-
white 
521 52 9 55 1 39 23 7 23 Other non-
white 
3,359 279 19 56 2 22 40 11 141 
% 0.68 0.22 0.17 0.26 0.05 0.15 0.12 0.16 0.29 % 0.77 0.53 0.21 0.34 0.13 0.20 0.30 0.21 0.45 
Unknown 4,907 638 96 367 27 473 395 72 167 Unknown 21,891 1,974 161 261 24 122 245 78 738 
% 6.44 2.74 1.77 1.74 1.41 1.77 2.09 1.61 2.13 % 5.04 3.77 1.82 1.57 1.53 1.10 1.82 1.47 2.34 
Marital 
Status 
         
Marital 
Status 
         
Unmarried 32,532 11,699 3,199 13,261 1,251 16,763 12,016 3,021 4,291 Unmarried 234,029 30,048 6,271 12,054 1,087 7,954 9,749 3,843 18,422 
% 42.71 50.23 58.98 63.01 65.29 62.59 63.59 67.51 54.66 % 53.84 57.43 70.94 72.28 69.10 71.96 72.23 72.41 58.39 
Married 27,194 7,980 1,399 4,689 385 5,790 3,830 791 2,396 Married 143,085 17,099 1,834 3,074 310 1,782 2,260 893 10,562 
% 35.70 34.26 25.79 22.28 20.09 21.62 20.27 17.68 30.52 % 32.92 32.68 20.75 18.43 19.71 16.12 16.74 16.83 33.48 
Unknown 16,450 3,612 826 3,097 280 4,229 3,051 663 1,163 Unknown 57,577 5,170 735 1,549 176 1,318 1,488 571 2,564 















































































































































5,424 21,407 1,916 26,786 18,897 4,475 7,850 N 434,691 52,317 8,840 16,677 1,573 11,054 13,497 5,307 31,548 




         
Pregnancy 
Gestation 







mean 72.1 69.7 72.7 74.1 78.0 78.0 77.5 83.1 71.8 mean 69.0 69.2 75.7 83.8 93.7 101.1 107.0 102.5 70.6 
SD 25.9 23.0 24.7 24.6 26.6 25.7 26.2 31.1 26.8 SD 24.3 25.1 29.6 33.3 35.1 33.1 36.1 37.5 27.0 
12 wks or 
less  
61.5 61.7 62.9 63.7 65.2 65.3 65.1 64.4 61.0 12 wks or 
less  
60.3 60.0 61.2 62.7 64.3 67.2 65.1 64.2 59.8 
12.1-15 
weeks  
92.7 92.8 92.8 93.0 93.6 93.5 93.1 93.4 92.8 12.1-15 
weeks  
92.4 92.8 93.4 93.5 93.9 94.6 94.6 94.3 92.9 
15.1-20 
weeks  
122.5 121.4 122.0 121.7 123.2 122.4 122.2 124.0 122.8 15.1-20 
weeks  
121.8 122.5 123.0 123.5 124.3 122.7 124.4 124.5 122.6 
>=20.1weeks  156.5 153.9 153.9 154.1 153.6 153.6 153.7 153.8 156.0 >=20.1weeks  157.0 155.7 156.2 156.0 155.0 154.6 155.0 155.2 155.8 
Age 
         
Age 
         
 10-19 80.0 76.2 79.1 79.3 81.7 82.6 82.1 87.9 77.2  10-19 75.4 77.0 82.7 92.7 102.2 107.7 115.1 111.4 78.2 
20-24 72.6 69.7 70.9 73.2 77.1 76.2 76.3 81.9 71.3 20-24 69.6 68.4 73.8 80.7 90.4 97.7 103.5 101.3 69.1 
25-55 68.7 65.1 67.6 69.0 73.4 73.5 72.5 75.6 66.9 25-55 65.8 64.2 67.4 74.2 83.4 91.7 95.6 87.3 65.8 
Ethnicity 
         
Ethnicity 
         
White 69.0 69.1 72.2 73.6 77.9 77.7 77.4 81.8 70.6 White 66.8 69.0 75.3 83.4 93.6 100.7 106.3 101.2 70.2 
Black 75.2 72.6 76.7 78.6 86.3 80.6 81.0 91.3 79.8 Black 71.5 72.0 79.7 89.1 99.7 104.3 111.3 108.0 73.3 
Puerto 
Rican 
74.0 65.9 69.2 71.0 66.0 72.2 73.6 64.9 66.8 Puerto Rican 68.0 63.8 66.1 68.8 81.0 90.2 92.6 80.6 65.1 
Other non-
white 
66.5 62.8 73.1 66.7 79.0 71.1 67.0 101.7 67.2 Other non-
white 
64.0 63.2 68.3 73.9 56.5 83.5 102.8 84.4 64.6 
Unknown 70.1 67.3 68.7 70.7 73.3 73.9 72.7 78.5 66.8 Unknown 67.2 64.0 73.4 80.9 89.1 89.0 103.5 92.0 68.0 
Marital 
Status 
         
Marital 
Status 
         
Unmarried 73.9 73.1 75.4 76.1 79.4 79.8 79.7 85.2 75.1 Unmarried 70.3 72.2 78.6 86.8 96.0 103.4 110.7 106.6 73.2 
Married 69.8 65.7 66.2 68.9 73.2 73.9 72.4 76.8 67.3 Married 67.6 64.5 67.4 73.3 83.1 91.6 93.8 87.8 66.6 








































Figure 4.2 Days of Gestation of NYC-Performed Abortions by Year and Residence, 1972-1977










































Abortion Rate = 7.17-0.35*Distance
R-Squared = 0.19
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Figure 4.6. Average Days of Gestation of NYC-Performed 










Table 4.3 Regressions of NYC-Performed State Resident Abortion Rates onto the Natural Log of 100 miles to NYC 
 
(1) (2) (3) 
 
1972 1973-74 1975-77 
1. Ln (100 miles) -2.86*** -1.57* -0.20 
 
(0.57) (0.70) (0.74) 
2. Δ mile 381-281 -0.87 -0.48 -0.06 
3. Δ mile 1091-991 -0.27 -0.15 -0.02 
4. Ln Distance*Reform -2.20** -1.58* -1.46* 
 
(0.73) (0.66) (0.71) 
5. Ln Distance*Repeal -10.04** -10.5** -11.66** 
 
(2.80) (3.07) (3.39) 
6. Reform State -1.60 0.69 3.93 
 
(2.42) (2.72) (2.90) 
7. Repeal State 21.48* 27.24** 34.76** 
 
(9.14) (10.13) (11.26) 
8. New York City/State -11.90 -11.79 -14.42 
 
(11.84) (13.15) (14.56) 
9. Pill Legal for Under 21 year-olds -1.60 0.26 0.00 
 
(1.29) (1.35) (.) 
10. Insured Unemployment Rate 0.42 0.30 0.32 
 
(0.38) (0.28) (0.22) 
11. Per Capita Income -0.00 -0.00 -0.00 
 
(0.00) (0.00) (0.00) 
12. Percent Non-White -0.17* -0.18* -0.21* 
 
(0.08) (0.08) (0.09) 
N 50 100 146 
R-sq 0.83 0.82 0.83 
Mean abortion rate 9 states (NYC catchment area) 6.98 6.98 6.98 
Mean abortion rate 13 states (NYS catchment area) 5.72 5.72 5.72 
Mean abortion rate 34 states (non-repeal, non-reform 
states) 
3.27 1.85 1.85 
 
Standard errors in parentheses  





Table 4.4 Regressions of Age- and Race-Specific NYC-Performed State Resident  
Abortion Rates onto the Natural Log of 100 Miles to NYC, 1972-1977* 
 
(1) (2) (3) (4) (5) (6) (7) 
 
Total sample <=19 20-24 25+ White Black Puerto Rican 
1. Ln Distance*1972 -2.33*** -3.28*** -3.66*** -1.30*** -2.02*** -4.14† -12.71*** 
 
-0.32 (0.47) (0.47) (0.23) (0.23) (2.34) (2.25) 
2. Δ mile 381-281 -0.71 -1.00 -1.11 -0.22 -0.61 -1.26 -3.87 
% decrease from 13 state mean -8.0% -11.3% -11.7% -21.6% -11.8% -8.9% -14.3% 
3. Δ mile 1091-991 -0.22 -0.32 -0.35 -0.12 -0.19 -0.40 -1.22 
% decrease from non-repeal, 
non-reform  state mean 
-7.6% -7.3% -7.6% -9.0% -7.2% -4.4% -8.9% 
4. Ln Distance*1973-74 -0.94** -1.51** -1.51* -0.53* -0.78*** -2.53*** -7.02* 
 
-0.33 (0.49) (0.56) (0.21) (0.21) (0.64) (3.01) 
5. Ln Distance*1972*Reform -0.55 -0.87 -0.75 -0.05 -0.6 -0.11 -2.72 
 
(0.52) (1.11) (1.06) (0.24) (0.57) (1.07) (2.04) 
6. Ln Distance*1973-
74*Reform 
0.01 0.07 0.17 0.06 -0.01 -0.23 -1.53 
 
(0.12) (0.23) (0.2) (0.08) (0.1) (0.74) (1.13) 
7. Ln Distance*1972*Repeal 1.72* 3.73* 3.94* 1.38* 0.03 1.12 0.33 
 
-0.88 (1.71) (1.83) (0.71) (0.3) (1.02) (1.5) 
8. Ln Distance*1973-74*Repeal 0.99* 1.96* 2.3* 0.68* 0.08 0.41 -1.5 
 
(0.5) (0.83) (1.05) (0.32) (0.13) (0.65) (0.81) 
Mean abortion rate 9 states 
(NYC catchment area) 
10.47 10.29 10.92 1.00 5.99 14.6 31.45 
Mean abortion rate 13 states 
(NYS catchment area) 
8.87 8.80 9.51 1.00 5.23 14.23 27.09 
Mean abortion rate 34 states 
(non-repeal, non-reform states) 
2.96 4.32 4.66 1.39 2.70 8.95 13.75 
        
R2 0.99 0.98 0.99 0.99 0.90 0.78 0.97 
N 296 275 278 275 295 237 203 
 
*regressions include controls for state and year fixed effects; county level socioeconomic measures, full first order 
interactions) 
Standard errors in parentheses 




Table 4.5 Regressions of Days of Gestation of NYC-Performed Abortions onto the  
Natural Log of 100 Miles from Patients’ State of Residence to New York City, 1972* 
 




<=19 20-24 >=25 White Black Puerto 
Rican 
1. Ln Distance 1.93*** 1.79*** 2.05*** 2.1*** 1.93*** 1.27† 0.72 
 
(0.39) (0.45) (0.44) (0.35) (0.39) (0.71) (0.97) 
2. Δ mile 312-212 0.75 0.69 0.79 0.81 0.75 0.49 0.28 
% decrease from 13 state 
mean 
1.0% 0.9% 1.1% 1.2% 1.0% 0.6% 0.4% 
3. Δ mile 1091-991 0.19 0.17 0.20 0.20 0.19 0.12 0.07 
% decrease from non-
repeal, non-reform state 
mean 
0.2% 0.2% 0.3% 0.3% 0.2% 0.2% 0.1% 
4. LnDistance*Reform 0.52 -0.58 1.04 1.75 1.1 -2.9 -3.8 
 
3.93 5.26 3.54 2.49 3.43 8.25 7.84 
5. LnDistance*Repeal 0.02 0.1 0.26 -0.1 0.08 0.89 -2.57* 
 
0.31 0.48 0.28 0.22 0.26 0.35 0.09 
6. Reform state 6.01 7.92 5.47 2.95 4.6 12.8 -6.52 
 
-8.46 -11.34 -7.33 -5.32 -7.51 -15.45 -7.31 
7. Repeal State -2.53* -3.38** -2.53* -1.77 -2.95** -2.25 -2.68 
 
-0.99 -1.22 -1 -0.9 -0.95 -1.27 -1.35 
 
-0.43 -1.41 -0.53 -0.18       
8. Puerto Rican 3.75*** 4.75** 4.00*** 2.99***       
 
-0.92 -1.57 -0.97 -0.79       
9. Other non-White -1.57** 2.38 -2.45 -2.47***       
 
-0.53 -1.86 -1.39 -0.43       
10. Unknown race 0.2 1.32 -0.54 0.02       
 
-0.85 -1.65 -0.88 -0.62       
11. Married -0.45 -0.49 -0.54 -1.83 0.42 -2.21*** -1.84*** 
 
-0.59 -0.45 -0.49 -1.22 -1.08 -0.38 -0.16 
12. Unknown marital 
status 
0.67 -1.73 0.12 0.43 0.95* 0.16 -2.03*** 
 
-0.44 -1.01 -0.55 -0.69 -0.42 -0.85 -0.16 





-0.02       -0.02 -0.06 -0.02 
N 167759 47927 56340 63492 111246 41359 8164 
R-sq 0.05 0.02 0.02 0.02 0.06 0.05 0.04 
Mean gest full sample 73.7 80.4 73.4 69.0 73.2 76.0 73.3 
Mean gestation 34 states 
(non-repeal, non-reform 
states) 
75.5 81.2 74.6 70.0 75.4 77.5 68.9 
Mean gestation 13 states 
(NYS catchment area) 
73.8 79.5 73.0 68.6 73.5 76.6 67.1 
Mean gestation 9 states 
(NYC catchment area) 
74.2 80.0 73.4 68.8 73.9 76.9 67.1 
 
*regressions include controls for  county level socioeconomic measures,  full first order interactions, and individual 
age, race/ethnicity, marital status, and age) 
Standard errors in parentheses 




Table 4.6 Regressions of Days of Gestation of NYC-Performed Abortions onto the Natural Log of 100 miles from 
Women's State of Residence to NYC, 1972 and 1973* 
 









Under 20 20-24 25+ White Black Puerto 
Rican 
1. LnDistance*1972 -2.91*** -4.51*** -5.09*** -4.37*** -3.77*** -4.46*** -5.24*** -0.77 
 
(0.87) (0.84) -1.01 -0.86 -1.02 -0.88 -0.73 -2.43 
2. Δ mile 381-281 -1.12 -1.74 -1.55 -1.33 -1.15 -1.36 -1.60 -0.23 
3. Δ mile 1091-991 -0.28 -0.43 -0.49 -0.42 -0.36 -0.43 -0.50 -0.49 
4. Ln 
Distance*1972*Reform 
-1.18 -2.06* -2.62* -1.24 -1.82 -1.99* -1.96 -26.67* 
 
1.24 1.02 1.18 1.22 1.17 1.01 1.41 7.54 
5. Ln 
Distance*1972*Repeal 
-0.15 -0.39*** -0.65* -0.21* -0.44*** -0.45*** 1.76*** -2.19 
 
0.13 0.06 0.05 0.04 0.10 0.08 0.07 0.00 





(9.77) (7.60) (15.82) (8.54) (5.97) (21.84) (13.23) (71.30) 
Ln Distance*Repeal 6.79 1.56 9.07 11.03 3.09 8.58 -0.76 -4.30 
 
(8.10) (0.99) (9.44) (6.99) (8.93) (7.56) (7.43) (3.49) 
         
1972 2.46 4.31 4.75 2.97 3.58 4.03 8.38 25.61* 
 
(5.16) (4.98) -6.2 -4.1 -5.41 -4.84 -7.67 -12.13 
Reform State . . . . . . . . 
 
. . . . . . . . 
Repeal State 23.23 -29.80 4.96 -21.36 8.55* 73.28 6.07 -592.66* 
 
(35.21) (23.44) (39.57) (11.77) (3.70) (70.19) (12.47) (240.49) 
NY*1972 2.02 2.25 2.39 4.40 0.34 1.82 4.20 -24.32** 
 
(2.80) (2.53) (3.27) (2.37) (2.76) (2.63) (3.27) (7.22) 
         
N 208395 239238 67487 79402 92349 152789 62221 13924 
R-sq 0.07 0.08 0.06 0.04 0.03 0.09 0.07 0.04 
Mean gest full sample 74.1 74.1 81.33 73.87 69.06 73.88 75.91 71.98 
Mean gestation 34 states 
(non-repeal, non-reform 
states) 
75.5 75.5 81.2 74.6 70.0 75.4 77.5 68.85 
Mean gestation 13 states 
(NYS catchment area) 
73.8 73.8 79.5 73.0 68.6 73.5 76.6 67.13 
Mean gestation 9 states 
(NYC catchment area) 
74.2 74.2 80.0 73.4 68.8 73.9 76.9 67.1 
 
*regressions include controls for state and year fixed effects; county level socioeconomic measures, full first order 
interactions, and individual age, race/ethnicity, marital status, and age) 
Standard errors in parentheses 




CHAPTER 5 – TEXAS, 2000–2007 
5.1 Introduction 
 On January 1, 2004, Texas enforced the Woman’s Right to Know Act (WRTK) Act, a 
type of Targeted Regulation of Abortion Providers (TRAP) law. Part of WRTK required all 
abortions at 16 weeks of gestation or later be performed in an ambulatory surgical center (ASC). 
At the time, no freestanding facility providing abortion services met the ASC designation; 
therefore, there were essentially no ≥16-week non-hospital abortion services available in Texas 
after the law’s enforcement, and the state was without such services for a year. Colman and 
Joyce found that the average one-way straight line distance to the nearest ≥16-week provider 
increased from 33 to 258 miles after WRTK was enforced, there were 69% fewer ≥16-week 
abortions performed in Texas in 2004 compared to 2003, and there was a fourfold increase in the 
number of Texas women leaving the state for abortion services (from 187 to 736).8 They also 
found that the 2006 ≥16-week abortion rate was still less than half of its pre-WRTK rate, despite 
the fact that by then several facilities had come into compliance with the ASC law and were 
offering ≥16-week abortion services. Finally, the price of an abortion at 20 weeks increased 37% 
between 2001 and 2006. The study did not have sufficient power to estimate a potential increase 
in the birth rate.  
 The results from this study suggest that some women who would have had an abortion in 
a Texas facility following WRTK were unable to so. After clinic stopped providing ≥16-week 
abortions, they had to either travel to an out-of-state abortion facility or continue their 
pregnancies. Given that this study also documented an increase in distance to the nearest ≥16 
week-abortion provider and in the price of later abortion, it is also likely that some women who 




In this study, I use individual induced termination of pregnancy record from the Texas 
Department of State Health (DSHS) for the years 2000 to 2007 to assess whether and to what 
extent women may have experienced delays in obtaining abortion care after WRTK. The WRTK 
Act provides an exogenous change in the distance women had to travel to obtain abortion 
services. I use this natural experiment to: 1) describe changes in women’s distance and travel to 
abortion providers, 2) describe changes in pregnancy gestation at abortion, and 3) estimate the 
association of changes in distance to the nearest abortion provider with changes pregnancy 
gestation at abortion, before and after WRTK. 
The ASC requirement of WRTK only concerned abortions at ≥16 weeks; therefore, I 
estimate the association of changes in distance the nearest abortion provider with changes in 
gestation separately for abortions at ≥16 weeks and those ≤15 weeks. I hypothesize that average 
gestation among ≥16-week abortions will increase after WRTK; distance to the nearest abortion 
provider will be positively associated with gestation; and that the increased distance to the 
nearest abortion provider after WRTK will be associated with higher gestation among women 
obtaining ≥16-week abortions. I expect no change in either distance to the nearest abortion 
provider or gestation associated with the law’s enforcement among abortions ≤15 weeks. 
5.2 Data 
 Data for these analyses come from the following sources (Table 3.1).  
Texas abortions, 2000-2007 
Individual records of all abortions performed in Texas from 2000 to 2007 were obtained 
from the Texas DSHS. These data are collected via Texas DSHS’s active abortion surveillance 
program. Abortion providers must submit a paper “induced abortion report form” to DSHS for 




gestation of the pregnancy; county of occurrence (i.e. the Texas county the abortion was 
provided in); women’s county of residence, age, race/ethnicity; type of abortion; and type of 
abortion facility (physician’s office, abortion clinic, hospital, or ambulatory surgical center).  
Texas County Population  
The county population of women aged 15–44 for each year from 2000 to 2007 was 
obtained from Surveillance, Epidemiology, and End Results Program (SEER) to serve as 
denominators for abortion rates. SEER data were also used to calculate the percent of the total 
county population that is non-White (i.e. the sum of the total Black, Latino, and Other non-White 
population divided by the total population).  
County Socioeconomic Indicators  
County level annual per capita income and unemployment rates are from the 2014–2015 
Area Health Resources Files (AHRF). 
Location of Abortion Providers 
 The Guttmacher Institute provided a file on the number and type of abortion provider in 
each US county for each year of the Abortion Provider Census. These data were used to identify 
the location of provider in states bordering Texas in order to calculate the distance from Texas 
counties to the nearest abortion provider. 
Missing and Excluded Data  
Abortion surveillance observations for which women’s residence was outside Texas 
(n=22,862), missing (n=2,207), or unknown (n=17,077) were excluded from analyses. I 
compared the individual level data used for these analyses with county level cross-tabulations 
published on the DSHS website. There were 6 counties for which the DSHS website reported a 




number of abortions in the microdata were subtracted from the counts for residents of one county 
and added to another county for 3 pairs of counties; for each pair one county had the same 
number of fewer abortions online compared to the microdata as its counterparts had greater 
abortions than the microdata. This may have been intentional masking to reduce the risk of the 
data being used to identify individuals due to small numbers. Therefore, all observations for the 
3 counties in 2007 with observations added compared the numbers published on the DSHS 
website were excluded from the analyses (n=1,238). Observations with missing gestation (n= 
3,484) could not be included in analyses of the timing of abortions. Observations with values 




The number of miles by road from women’s county of residence to the nearest county 
with at least one abortion provider is the main exposure. I calculated the distance from each 
Texas county to every abortion provider county, and called the nearest abortion provider the 
county that lay the fewest number of miles away. The unit of the exposure in the regressions is 
100 miles to the nearest abortion provider county in order to make them easier to interpret since 
the change in gestation associated with a 1 mile change in distance would likely be small.  
I used two sources of data to determinate the location and type of abortion provider in 
each county for each year from 2000 to 2007. The Guttmacher Institute Abortion Provider 
Census was used to determine the location of abortion providers in counties of states bordering 
                                                          
i DSHS does have a “third trimester” abortion report form on its website, so there are likely a few 




Texas. The Texas DSHS Abortion Surveillance data were used to identify Texas counties with 
abortion providers. The Guttmacher Institute Abortion Provider Census provided data on the 
number, type (hospital or non-hospital), and annual procedure volume (<95, 95-395, >395) of 
abortion providers in states bordering Texas for each year the Abortion Provider Census was 
conducted during the study period (i.e. 2000, 2004, 2005, and 2008). To estimate the location of 
providers in non-census years, I used the 2000 distribution of providers for 2001 and 2002, 2004 
provider data was used for 2003, 2005 data was used to cover 2006, and data on 2008 covered 
2007. The Texas DSHS abortion surveillance data included a variable for the county of 
occurrence for each abortion performed in Texas.  
The Texas DSHS abortion surveillance data were used to determine Texas abortion 
provider counties. Though more than 40 Texas counties were recorded as having been the county 
of occurrence for at least one abortion from 2000 to 2007, there were more than 20 counties in 
which fewer than 100 abortions occurred in a year, and nearly a third of those abortions took 
place in hospitals. For another nine counties, only between 100 and 400 abortions were provided 
in a year. Counties in which a low number of abortions occur in a year, or in which a large 
proportion of procedures take place in hospitals likely do not represent a true access point for 
abortion care for most women. These may be facilities in which provider only see patients 
already under their care, and therefore would not be publicly available for other women seeking 
abortions. For example, in my analysis of the Texas DSHS abortion surveillance data, only 8% 
of ≥16-week abortions occurring in Texas from 2000 to 2007 were performed in hospitals, 
suggesting that hospitals are not major points of access. From 2000 to 2004, there was only one 




and none did from 2005 to 2007; therefore, abortions at these facilities may represent patients 
being seen by their private physician and not abortion facilities available to most women.8  
Separate measures were constructed to identify counties with abortion providers at ≥16 
weeks and at ≤15 weeks. For abortions ≥16 weeks, a provider county was either 1) a county in a 
state bordering Texas that had at least one abortion facility that provided >395 abortions in a 
year, or 2) a Texas county where at least 55 ≥16-week non-hospital abortions occurred in year. 
The Guttmacher Provider Census data do not indicate whether a provider offered services at ≥16 
weeks, but do indicate the annual number of abortions provided at a facility. Later abortions 
require more clinical training to perform, have slightly higher risk of complication than earlier 
abortions, are sometimes multi-day procedures, and are not offered in all facilities performing 
abortions,37,40 so I assumed that only abortion facilities that performed a high volume of 
procedures (>365/year) would plausibly be offering abortions at ≥16 weeks. Although this 
measure may still over count the number of ≥16-week abortion providers because even facilities 
that provide a high number of procedures in a year may still not over services at or after 16 
weeks, I do not have data on the gestational limit of providers outside of Texas.  
For abortions ≤15 weeks, an abortion provider county was defined as 1) a county in a 
state bordering Texas having at least one abortion provider that provided more than 95 abortions 
per year (as measured in the Guttmacher Provider Census), or 2) a Texas county in which at least 
200 abortions occurred in a year (as tabulated from the Texas DSHS abortion surveillance data). 
As an alternative, less conservative measure, I also constructed a provider county variable that 
only counted a county as having an abortion provider if it was county in Texas or a bordering 
state that had at least one abortion provider that provided at least 395 abortions in a year or a 




Distances were calculated using Traveltime3, a user-written Stata program that accesses 
the Google Distance Matrix Application Programming Interface to calculate the distance from 
one geographic point to another, roughly choosing the geographic center of a polygon (a county, 
in this case) if an exact address is not used. The distances calculated were from women’s county 
of residence to 1) the nearest county in any state with at least one ≤15-week abortion provider, 2) 
the nearest county in any state with at least one ≥16-week abortion provider, and 3) the county 
where she obtained an abortion. 
Outcome 
Gestation is the length of the pregnancy at abortion measured in weeks. This was a 
continuous variable included in the Texas DSHS abortion data file. 
Confounding 
County annual per capita income, annual unemployment rate, and the annual percent of 
the population that is non-White are used to control for county-level socioeconomic status (SES) 
in regressions because county SES may be associated both with distance to a provider and the 
timing of abortions.  
A dummy variable indicates whether the nearest abortion provider to a county is outside 
of Texas. This is controlled for because the data analyzed here only include abortions that were 
performed in Texas; therefore, all observations from counties with a nearest provider outside 
Texas were to women who obtained an abortion at a facility farther than their nearest provider. 
Observations of residents in these counties are those for whom distance was not the predominant 
determinant of abortion services use since they necessarily obtained an abortion at a farther away 
facility. There are several reasons why women might travel beyond the provider nearest to them. 




offered, the type and price of the procedure, facility gestational limits, and whether one knows 
about a facility at all are factors that may make traveling farther than the closest of any provider 
necessary or better. The association between distance to the nearest provider and gestation may 
be weaker in these counties if distance was not the primary determinant of use of services; 
alternatively, the association may be stronger if women who traveled farther than the nearest 
provider were more likely to present later for care compared to their county resident counterparts 
who traveled out of state (and for whom data are not available).  
In the regressions of gestation of ≤15-week abortions onto distance to the nearest 
provider, a dummy variable controls for whether the procedure was a medication abortion. The 
proportion of medication abortions increased every year from 2000 to 2007, and since 
medication abortions can be done very early (by 4 weeks gestation) and were only done at ≤9 
weeks of gestation during this time period, the increasing popularity of this method likely 
contributed to an overall increase in the proportion of early abortion in the United States.43 This 
trend could confound an association of distance to the nearest abortion provider with gestation if 
medication abortion were associated with distance also.  
Effect Modification 
 Increased distances to the nearest abortion provider after clinic closures may impose 
greater burdens on adolescents and women of color because compared to older women and 
White women, they may have fewer socioeconomic resources to overcome the added costs of 
obtaining an abortion imposed by clinic closures and have higher risks of obtaining later in 
pregnancy when abortion is more expensive. To assess effect modification, regression models 





Annual county abortion rates are the number of abortions to residents of a county in a year 
divided by the number of women aged 15–44 residing in that county that year. Separate abortion 
rates were calculated for abortions at ≤ 15 weeks and ≥16 weeks.  Age- and race-specific 
abortion rates for these gestation categories were also calculated. Abortion rates for ≤15 weeks 
abortion rates were top-coded at 50 per 1,000 women aged 15–44 and ≥16-week abortion rates 
were top-coded at 2 per 1,000 women aged 15–44. Top-coding was done to smooth implausibly 
high rates calculated in counties with small populations and few observations, and therefore 
unreliable rates.  
The proportion of abortion patients who obtained an abortion at their nearest provider is a 
percentage calculated from subtracting the distance to nearest provider from how far the women 
actually traveled one-way to her provider county. 
Another way to assess the changes in travel burden among abortion patients is the proportion 
that lived more than 150 miles from the nearest abortion provider. There is no universal or 
absolute standard that 150 miles from a health care services point is particularly indicative of 
health care access; indeed, in 2014, Congress passed a law giving US veterans the right to obtain 
non-Veteran’s Administration-based health care if they lived more than just 40 miles’ straight 
line distance to the nearest provider. However, courts hearing legal challenges to abortion 
restrictions such as ASC laws have cited 150 miles has a point at which travel may become a 
burden, with the 5th Circuit Court of Appeal stating, in their decision to uphold the abortion 
restrictions in the Texas 2013 law HB2, that “An increase in travel distance of less than 150 
miles for some women is not an Undue burden on abortion rights.”107 On the other hand, the 
decision in a federal court case to striking down Alabama’s abortion law noted in its reasoning 




imposition of new burden such as longer travel could be severe even if it did not reach 150 
miles.108 I describe the change in the number of women living more than 150 miles from an 
abortion provider before and after WRTK as a potential descriptive measure of accessibility. 
5.4 Analysis 
 I present descriptive statistics for Texas county characteristics and abortion patient 
characteristics for each year from 2000 to 2007 and by distance to the nearest abortion provider 
in three time periods: before the WRTK (2000–2003), the year WRTK was enforced (2004), and 
the period after it was enforced (2005–2007). Abortions at ≤15 week and ≥16 weeks are 
described separately. 
Regression Analyses 
OLS Regression was used to estimate the association of change in distance to the nearest 
abortion provider county with the change in the number of weeks of gestation of abortion before 
and after the WRTK Act. The regressions control for theorized confounding by county SES 
(annual unemployment rate, per capita income, and percent of population that is non-White) and 
are stratified by race (White, Black, Latina) and age (≤19, 20–24, ≥25) to assess effect 
modification. An interaction term of year with distance to the nearest provider tests for the 
association of changes in distance with change in gestation after the law. Separate regressions are 
run for ≤15-week abortions and ≥16-week abortions. Robust standard errors were used to 
account for correlated errors among abortions to residents nested within counties. The regression 
model is: 
(5.1) WeeksGestationijt = β0 + β1 D(100 miles)jt + β2 Nj + 
 β3 Djt * 2004 + β4 Djt * 2005 + β5 Djt * 2006 + bβ6 Djt * 2007 +  




 Xjt β + λj + τt + e it 
WeeksGestationijt is the number of weeks pregnancy gestation of woman i in county j in year t. 
D(100 miles)jt is the distance in 100 miles to the nearest abortion provider county from  
county j in year t. Nj is a dummy variable for whether the abortion provider county nearest to  
county j is not in Texas. X includes three controls for county characteristics: annual per capita  
income, annual unemployment rate, and the annual percent population that is non-White for  
county j in year t.  
 λj + τt represent county and year fixed effects, respectively. County fixed effects control 
for characteristics of counties that do not vary over time and may bias the association between 
distance to the nearest abortion provider and gestation. With county fixed effects, the coefficient 
on the main effect of distance is the average within-county change in weeks of gestation for each 
increase in 100 miles to the nearest abortion provider county.  
 The interaction terms of distance to the nearest provider with year dummy variables (βxDj 
* 200X) capture the association between distance and gestation for that year, compared to 2000–
2003. The interaction terms of the out-of-state nearest provider dummy variable with year 
variables (β7 Nj * 2004) captures the association of distance with gestation compared to 2000–
2003.  
I expect the association between gestation and distance to the nearest ≤16-week provider 
to be positive, and that the change in distance to the nearest ≥16-week provider after the law will 
be associated with an increase in gestation among ≥16-week abortions. The interaction terms for 
distance and time period should not be significant for abortions ≤15 weeks, since distance to the 
nearest provider and the abortion rate should not have changed due to the law. The natural log of 




absolute increase in distance will likely be associated with a smaller change in gestation at 
greater distance compared to closer ones. For example, a doubling of distance to nearest abortion 
provider from 50 miles to 100 miles may impose burdens (high costs) on some women, in 
particular on those who may only just have the resources to be able to travel 50 miles one-way to 
a provider. However, among women who are able to travel 250 miles to the nearest provider, an 
increase of 50 miles may have less influence on their ability to still obtain care at all or in a 
timely manner, since many of the high cost factors, such as time off work and arrangement for 
overnight stays, would have already been arranged at 250 miles.  
5.5 Results 
Changes in Accessibility of Abortion Providers 
 Table 5.1 shows county level characteristics, including annual counts and distance to 
abortion provider counties and average change before and after WRKT. The number of counties 
with ≥16-week abortion providers in Texas decreased from 7 in 2003, to 3 in 2004 when WRTK 
was enforced (Table 5.1). In 2004 there was one county with ≥16-week abortion providers (i.e. 
in which more than 55 non-hospital abortions at ≥16 weeks were performed); although some 
abortions in 2004 were performed outside this one county, most were performed in hospitals. 
Only a handful of 2004 abortions were documented as performed in ASCs, the majority of which 
took place in November or December of that year, suggesting that some individual physicians 
were able to perform a limited number of abortions in ASCs, but that such facilities were not 
widely accessible to most women. The number of Texas counties with a ≥16-week abortion 
provider increased to 3 in 2005. 
 The average distance to the nearest county with a ≥16-week abortion provider increased 




2007, after ASCs offering abortion services in Texas had opened, the average distance to the 
nearest ≥16-week provider was 164 miles (p<.00). The number of counties in which the nearest 
≥16-week provider was outside of Texas increased by nearly 30%, from 50 in 2003 to an average 
of 67 in 2005–2007.  
 There was no change in the number of counties with a ≤15-week abortion provider (15) 
or in the distance to ≤15-week abortion provider county (86 miles) after WRTK. There were 22 
counties whose nearest abortion provider was out of state and the average distance to a provider 
among these was 101 miles. (not shown).  There was also no difference in distance to the nearest 
abortion provider county between the two definitions of an abortion provider county (p=0.82, not 
shown); therefore, the first definition (which required a fewer number of total abortions provided 
to count an abortion provider county) was used for the remaining analyses. 
Characteristics of Abortion Patients    
Demographics  
About 35% of Texas women obtaining abortion from 2000 to 2007 were White, 22.5% 
were Black, and 36.2% were Latina (Table 5.2). About one-fifth were married, 56.5% had ever 
given birth, and 42% had ever had a previous abortion. The average age was 25.4 years old. Of 
the 586,164 records for abortions to Texas residents, 3.1% (n=18,464) were at 16 weeks or 
greater. The distribution of most sociodemographic characteristics were similar before and after 
WRTK among both women obtaining ≤15 and ≥16-week abortion. Of note is that abortions of 
10–19 year-olds represented about 23.5% of women obtaining ≥16-week abortions, but only 
13.5% of women obtaining ≤15-week abortions. Also, the proportion who were married 
increased from 20% in 2000–2003 to 28% in 2005–2007 of women obtaining ≥16-week 




to 19% in the same time period (Tables 5.3a and 5.3b) The proportion of abortions that were by 
medication increased from 6% before the WRKT Act to 15% in the period after the law.  
Distance and Travel  
Tables 5.3a and 5.3b show the characteristics of Texas women obtaining abortions in 
Texas from 2000 to 2007 and compares the time periods before WRTK (2001–2003), the year 
the law was enforced (2004) and the time period after the first year of enforcement (2005–2007). 
Two-thirds (67%) of ≥16-week abortion patients lived in a county with a ≥16-week abortion 
provider before WRTK (2000–2003); in 2004 17.8% did; and after WRTK (2005–2007) 50% 
did. Before WRKT, ≥16-week abortion patients lived an average of 32 miles from the nearest 
abortion provider county; in 2004 this increased to 167 miles; and after WRTK, ≥16-week 
abortion patients lived on average 51 miles from the nearest provider. The proportion of women 
obtaining ≥16-week abortions who traveled more than 150 miles increased more than 70% after 
WRTK, from 8% to 13%. 
More than three-quarters (78%) of Texas women obtaining ≤15-week abortions in Texas 
lived in a county with a ≤15-week abortion provider before the WRTK Act, and after the law this 
was nearly unchanged (77%) (Table 5.3b). The distance ≤15-week abortion patients lived from 
the nearest abortion provider county increased by only one mile after WRTK, from 14.0 to 15.0 
miles. The percent of ≤15 abortion patients whose nearest provider was outside Texas was less 
than 1% for the entire study period. The proportion that lived more than 50 miles from the 
nearest abortion provider was also comparable before and after the law (9.6% in 2000–2003 vs. 
8.5% in 2005–2007). The actual travel distance among ≤15 abortion patients was 25 miles before 




The number of Texas women traveling out of state for abortions increased by 65% in the 
period after WRTK was enforced (2000–2003 vs. 2005–2007),j and the proportion of out-state-
travelers obtaining ≥16-week abortions increased from 25% before WRTK to 41% after (not 
shown).  
Gestation  
Average gestation among ≥16-week abortion patients increased 1 week from 2000–2003 
to 2005–2007 (Table 5.1). Figures 5.1 and 5.2 show the changes in number of abortions and 
average gestation from 2000 to 2007, for ≥16 week and ≤15-week abortions, respectively. There 
were more than 3,250 ≥16-week abortions each year from 2000 to 2003; the number declined to 
543 in 2004, when WRTK was enforced. Average gestation of =>16-week abortions was 
between 18.5 and 18.6 weeks from 2000 to 2003; in 2004 it changed from 18.6 weeks to 18.7 
weeks, and in 2005, when ASCs began providing abortion services and the number of abortions 
increased to 1,269, and average gestation increased to 19.4 weeks. This increase was sustained 
through 2007.  
 Figures 5.3 and 5.4 show average ≥16 week gestations from 2000 to 2007 by age and 
race/ethnicity groups, respectively. Between 2003 and 2004, average gestation declined among 
10–19 year-olds, 20–24 year-olds, and Black women, whereas gestation increased among ≥25 
year-olds and Latinas, and there was no change among White women. In 2005, when ASCs had 
become available, average gestation increased among all groups, and remained higher than their 
pre-WRTK averages in 2006 and 2007. The increase in gestation between 2003, the year before 
WRTK, and 2005, the first year in which ASCs were providing ≥16-week abortions, was greatest 
                                                          
j These are not complete records of abortion to Texas residents out of state 8. Colman S, Joyce T. 
Regulating Abortion: Impact on Patients and Providers in Texas. Journal of Policy Analysis and 




among Latinas (1.2 weeks), 20–24 year-olds (1 week), and 10–19 year-olds (0.8 weeks). 
Increases in gestation were smaller among ≥25-year-olds (0.7 weeks), White women (0.6 
weeks), and Black women (0.5 weeks). (Appendix D shows average gestations by year for all 
variables). 
Among ≤15-week abortions, the number of abortion remained relatively unchanged 
(0.2% increase) in 2004 compared to 2003, and the average gestation decreased from 8.0 weeks 
to 7.6 weeks (about 0.7 days), and declined further to 7.4 weeks in 2005–2007.   
Changes in gestation by distance to the nearest abortion provider 
Graphs 
 Figure 5.5 shows the change in gestation among ≥16-week abortions and ≤15-week 
abortions by distance to the nearest provider in 2000–2003 and 2005–2007 (Appendix D). 
Among ≥16-week abortions, there is no obviously linear relationship between distance and 
gestation before WRTK. Gestations are lowest among women who live in a county with a ≥16-
week abortion provider and those who live >200 away from one; gestation peaks among those 
living 24–49.9 miles away; in other words, largely counties adjacent to provider counties. After 
WRTK, average gestation increases with each distance categories, except for women living >200 
miles away, who have the lowest average gestations after WRTK (19.2 weeks).  
 These graphs do not show changes in gestation by the changes in distance imposed on 
counties after clinic closures following WRTK. For example, some counties that were 24–49.9 
miles from an abortion provider before the law may have been 50–99.9 miles after the law; 
women obtaining abortions after the law contribute to the average gestation of the farther 
category of distance to the nearest provider after the law. This may mask some more drastic 




Valley, made up of the four southernmost Texas counties that border Mexico and among the 
poorest and most rural regions of Texas, average distance to the nearest provider increased 250 
miles, from 50 to more than 300 after WRTK. The average gestation for these counties increased 
two weeks. This change is not reflected in the analysis of Texas as whole, where in Figure 5.5 
the change in gestation among those living more than 200 miles from the nearest provider is only 
0.5 weeks  
 Among ≤15-week abortion, gestation increased with distance both before and after 
WRTK, although the change was greater before. In 2000–2003, average gestation women living 
in provider counties was 8.0 weeks and it was 8.6 weeks among women living >200 miles away 
from a provider. After WRTK, the increase in gestation was small and not stead; average 
gestation was between 7.3 and 7.8 weeks. The decrease in gestation after WRTK was between 
0.6 and 0.7 weeks for all distance categories.  
 Figures 5.6, 5.7, and 5.8 show average gestation by distance to the nearest provider by 
race/ethnicity and Figures 5.9, 5.10, and 5.11 do so by age groups. Latinas (Figure 5.8) had the 
largest increases gestation at all distances; with the largest increase after the law (2.2 weeks) 
among those living 150–199 miles from a provider. Adolescents (figure 5.9) also experienced 
large increased in gestation at greater distances; the gestation among those living 100–149 miles 
increased 2.1 weeks after WRTK, and among those living 150–199 miles it was 2.7 weeks.  
Regressions  
 Table 5.4 shows the result of equation 5.1. Weeks of gestation of ≥16-week abortions is 
regressed onto distance, in 100 miles, to nearest ≥16-week abortion provider. Column 1 shows 
the results of the model fitted to the full sample; the coefficient for Distance(100 miles to the 




the nearest abortion provider. For each increase in 100 miles to the nearest provider, gestation 
increased 0.45 weeks (p≤0.05) in counties with a nearest provider in Texas. The association is 
not significant in a model regressing the logged distance onto gestation (Column 2). In models 
stratified by race/ethnicity and age groups (Columns 3–8), the significant association held for 
Latinas (0.52, p <.05) and ≥25 year-olds (0.54, p <.05). The magnitude of the association 
between distance to the nearest ≥16-week provider and gestation was similar but non-significant 
among White women (0.35, p>.10), Black women (9.74, p>0.10), 10–19 year-olds (0.55, P>.10), 
and 20–24 year-olds (0.26, P>.10). 
 In 2004 the association between distance to the nearest ≥16-week abortion provider and 
gestation (β3 Dj * 2004) was 0.59 weeks (p≤.05) smaller compared to 2000. Although this 
difference is significant, the association between distance and gestation in 2004 (β1 Dj + β3 Dj * 
2004) is not (b= -0.14, se=0.13). Even so, the results for 2004 cannot be interpreted as an 
assessment of the effect of clinic closures on gestation since there was practically no access to 
≥16-week abortions outside of hospitals in Texas in 2004. Women who did obtain Texas 
abortions in 2004 may have done so with their private physicians or for specific medical reasons 
and therefore may not have gone to clinic-based care even if it had been available. The 
coefficients on interactions of distance with each subsequent year (2005–2007) are not 
significant in the full sample or the stratified models, indicating that changes in distance to the 
nearest provider was not associated with changes in gestation.   
 There was no significant difference in gestation among women whose nearest provider 
was outside Texas compared to those with a nearest provider in Texas (-0.53, p=0.38). Gestation 
among women with a nearest provider out state was no different in 2004, 2005, 2006, or 2007 




nearest provider was out of state had an average gestation 4.5 weeks less in 2005 and 3.5 weeks 
less in 2006 compared to 2000 (3.6 and 2.8 week less overall, respectively).  
 Starting in 2002, each additional year is associated with an increase in average gestation 
compared to 2000 in the full sample (column 1). Gestation is 0.44 week greater in 2002, 0.60 
weeks greater in 2003, 1.24 weeks greater in 2005, and more than weeks higher in both 2006 and 
2007 compared to 2000. This indicates that gestation among ≤16 abortions was increasing even 
before the WRTK Act; these pre-WRTK increases in gestation by year holds for White women 
(column 3) and 20–24 year-olds (column 7). Among Latinas (column 5) and ≥25 year-olds 
(column 8), significant increases in gestation start in 2004; among 10–19 year-olds, each 
additional year is associated with higher gestation starting in 2005. Among Black women, there 
is no association between year and gestation either before or after WRTK. For all groups the 
relative increase in gestation is slightly less in 2007 compared to 2006, except for 20–24 year-
olds, who had no change.  
 The results of the model for Black women are different from the results in other models 
in several ways. The interactions of a nearest provider out of state with 2005 and 2006 with have 
negative, large, and significant coefficients and year dummies predict no change in gestation 
compared to 2000 after WRTK, whereas they do for other race/ethnicity and age groups. One 
reason for this is that there were very few observations of ≥16-week abortions to women whose 
nearest provider was out of state but obtained their abortion in Texas. After WRTK, there were 
just 5 or 6 Black women each year in this category, so the estimates in the models here could be 
unreliable. (Appendix F)  
 Table 5.5 shows the result of equation 5.1 regressing the gestation of ≤15-week abortions 




nearest ≤15-week abortion provider with gestation is positive for the full sample; each additional 
100 miles is associated with an increase in gestation of 0.60 weeks. The association holds in 
most stratified models, although it is not significant for White and Black women. This 
association holds when distance is logged; each additional increase in the natural log of 100 
miles is associated with a 0.09 week (0.63 days) increase in gestation. The small and non-
significant coefficients on interactions of distance with year dummies indicate there was no 
association between changes in distance with changes in gestation after WRTK.     
5.6 Discussion 
 In this study I found that the elimination of ≥16-week abortion services in Texas after 
WRTK led to an increase in travel burden that remained in 2007, three years after the law’s 
implementation. From 2000–2003 to 2005–2007, there was a 30% increase in the number of 
counties whose nearest ≥16-week abortion provider was outside of Texas, and an increase of 25 
miles of county to the nearest provider. I also found a 17.5% increase in the number of counties 
more than 150 miles to the nearest ≥16-week abortion provider (99 from 116). The proportion of 
women obtaining ≥16-week abortion who had such a provider in their own counties of residence 
decreased 25% over the same time period; the average distance they lived to the nearest abortion 
provider increased 59%, and the average distance traveled to a ≥16-week abortion provider 
increased nearly 50%. 
 In addition to decreased accessibility, I found that the average gestation of abortion ≥16 
weeks increased 1 week from 2000–2003 to 2005–2007. Among Latinas and 10–24 year-olds, 
the increase was more than 1 week.  
 In regression analyses estimating the adjusted association of distance to the nearest 




increase in gestation; in stratified analyses these association held for Latinas, and ≥25 year-old 
women, but not White, Black, 10–19 year old, and 20–24 year old women. Given that Latinas 
and adolescents had the largest overall increases in gestation after WRTK, this suggests that 
WRTK may have affected other dimensions of health care access that could have led to delays in 
abortion care. Although these results suggest that decreased availability of abortion services after 
the WRTK Act may have affected other dimensions of health care access, besides accessibility, 
that led to delays in abortion care. For example, the drastic loss of services after The WRTK Act 
may have resulted in confusion or lack of knowledge about where to go to for an abortion or in 
longer wait times for an appointment at existing facilities, leading to the later gestations found in 
this analysis.10,85  
 There are several limitations to this study. I do not have data on women who traveled out 
of state for a 16-week abortion, who may have a been a significant proportion of women seeking 
≥16-week abortions after WRTK and who may have not experienced delays, although given that 
the proportion of women whose nearest provider was out of state increased after WRTK, and that 
women who traveled likely traveled farther than they would had services not been eliminated, 
the lack of observation on Texas residents who traveled out of state for abortion after WRTK 
likely biases these estimates toward the null.  
 Average gestation could also have been affected by limited capacity of abortion providers 
after The WRTK Act. I was unable to calculate the number of ≥16-week abortion providers in 
each county, but given the low number of procedures provided in Texas after WRTK compared 
to before, it is likely that new ASCs were not meeting the full demand for abortion among Texas 




logistical difficulties leading to delays beyond what would have been imposed by longer 
distance.10  
 One source of measurement error may be the location of ≥16-week abortion providers. 
There are no data on which non-Texas providers perform abortion at ≥16 weeks or greater, so I 
assumed that high volume providers did offer these services. However, it is possible that some of 
these did not offer abortion that far in pregnancy. It is also possible that while many did offer 
≥16-week abortion, some did not offer abortion beyond 20 weeks. Therefore, for women 
obtaining abortions beyond 20 weeks in particular, their distance to the nearest provider may 
have underestimated how far they had to travel to obtain an abortion. Such measurement error 
would have biased regression estimates toward the null since women would have appeared to 
present for abortion later despite having a nearby provider.  
 This is the first study to estimate the association of decreased accessibility of abortion 
services due to a TRAP law with the timing of abortions and investigate disparities by 
race/ethnicity and age. Although the increase in distance to the nearest provider was not 
associated with the increase in gestation, the drastic increase in gestation after WRTK suggests 
that the loss of services may have decreased other dimensions of access to abortion services, 
such as knowledge about where to go or wait time for appointments. In this case, the change in 
distance may have affected gestation because of the relative increase in distance to the nearest 
provider, regardless of how far that is. For example, it is possible that all counties who 
experienced a in increase in 100 miles to the nearest county after WRTK (whether before WRTK 
the county was 25 or 125 miles from a provider) was more correlated with increased gestation. 
Texas is a large state that had abortion providers in relatively rural regions, so such variability in 




research using this data or examining other changes in access to abortion should investigate this 
to understand better how policies may be the causes of poor health care. 
 
Table 5.1 Characteristics of Texas Counties, 2000-2007 (n=254) 




















Number of Abortion Provider 
Counties 
             
 >=16 Week Provider£ 6 6 7 7 1 3 4 3 7 1 3 -85.7% -48.7% 
% 2.4 2.4 2.8 2.8 0.4 1.2 1.6 1.2 2.6 0.4 1.3 -85.9% -48.8% 
<=15 Week Provider,  
Definition 1* 
15 16 15 16 15 15 15 15 16 15 15 -6.3% -3.2% 
% 5.9 6.3 5.9 6.3 5.9 5.9 5.9 5.9 6.1 5.9 5.9 -6.2% -3.2% 
<=15 Week Provider,  
Definition 2¥ 
14 16 15 15 15 15 15 15 15 15 15 0.0% 0.0% 
% 6 6 6 6 6 6 6 6 5.9 5.9 5.9 0.0% 0.0% 
Road Miles to Nearest Abortion 
Provider County 
             


















164.4 63.2% 16.2% 
<=15 Week Provider,  
Definition 1* 
85.8 84.3 85.8 85.4 86.3 86.3 86.3 86.3 85.3 86.3 86.3 1.1% 1.2% 
<=15 Week Provider,  
Definition 2¥ 
87.7 84.3 85.8 86.3 86.3 86.3 86.3 86.3 86.0 86.3 86.3 0.0% 0.4% 
Nearest Abortion Provider 
Outside of Texas 
             











<=15 Week Provider,  
Definition 1* 
22 22 22 22 22 22 22 22 22.0 22.0 22.0 0.0% 0.0% 
% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 0.0% 0.0% 
<=15 Week Provider,  
Definition 2¥ 
22 22 22 22 22 22 22 22 22.0 22.0 22.0 0.0% 0.0% 
% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 8.7% 0.0% 0.0% 
Nearest >=16 Week Abortion 
Provider More than 150 Miles 
Away 
104 100 96 96 189 115 110 123 99 189 116 96.9% 17.2% 
% 40.9 39.4 37.8 37.8 74.4 45.3 43.3 48.4 39 74 46 96.9% 17.2% 
County Abortion Rate 
             
Total Abortion Rate 8.73 9.11 8.70 9.01 8.49 8.61 9.55 9.53 8.9 8.5 9.2 -5.8% 3.9% 
>=16 Week Abortion Rate 0.39 0.41 0.51 0.43 0.11 0.18 0.19 0.20 0.44 0.11 0.19 -75.2% -56.9% 
10-19 0.60 0.54 0.64 0.50 0.09 0.21 0.28 0.24 0.57 0.09 0.24 -82.6% -57.8% 
20-24 0.53 0.61 0.67 0.62 0.09 0.23 0.25 0.21 0.61 0.09 0.23 -86.1% -62.3% 
>=25 0.16 0.18 0.25 0.21 0.06 0.12 0.08 0.11 0.20 0.06 0.10 -72.6% -49.2% 
White 0.36 0.32 0.46 0.36 0.08 0.16 0.16 0.19 0.38 0.08 0.17 -77.3% -54.8% 
Black 0.34 0.35 0.42 0.34 0.09 0.14 0.19 0.13 0.36 0.09 0.15 -73.4% -58.0% 
Latina 0.26 0.31 0.40 0.36 0.09 0.15 0.13 0.09 0.33 0.09 0.13 -75.8% -62.0% 
<=15 Week Abortion Rate 8.25 8.64 8.05 8.54 8.32 8.42 9.35 9.32 8.4 8.3 9.0 -2.5% 7.9% 
10-19 10.0
4 
9.84 9.73 9.61 9.21 8.62 10.5
6 

















17.5 16.3 18.5 -7.3% 6.2% 
>=25 4.99 5.65 5.11 5.47 5.50 5.62 6.49 6.50 5.3 5.5 6.2 0.6% 16.9% 

















12.8 13.7 15.0 2.2% 17.8% 
Latina 8.30 8.74 7.48 8.08 7.38 7.79 8.77 8.47 8.1 7.4 8.3 -8.6% 2.4% 
 
*Rule 1 counts a provider county as one where  >= 100 abortions/year were performed  or >=1 provider with >= 95 
abortions/year)  





£ >=16 week provider county is defined as one where >55 >=16 week abortions were performed in a non-hospital or 
has >=1 provider with >=395 abortions per year 
 
 
Table 5.2 Characteristics of Texas Residents Having Abortions in Texas, 2000-2007  
  












Total 289,288 49.4 296,876 50.7 - 586,164 100 
>=16 weeks 13,734 4.7 4,730 1.6 - 18,464 3.1 
<=15 weeks 272,622 94.2 291,594 98.2 - 564,216 96.3 
Weeks gestation 
       
Total  286,356 8.6 296,324 7.7 0.00 582,680 8.1 
>=16 weeks 13,734 18.6 4,730 19.5 0.00 18,464 18.8 
<=15 weeks 272,622 8.1 291,594 7.5 0.00 564,216 7.8 
Missing gestation 2,932 1.0 552 0.2 - 3,484 0.6 








       
White 101,949 35.3% 101,730 34.3% 0.00 203,679 34.8% 
Black 62,261 21.5% 69,372 23.4% 0.00 131,633 22.5% 
Latina 104,216 36.0% 108,219 36.5% 0.64 212,435 36.2% 
Some other race 13,494 4.7% 14,828 5.0% 0.00 28,322 48.3% 
Missing 7,368 2.6% 2,727 1.0% - 10,095 1.7% 
Marital Status 
       
Married 60,315 21.3% 57,178 19.3% 0.00 113,146 20.0% 
Unmarried 222,273 78.7% 236,442 79.6% 0.00 458,715 78.3% 




       
Had >=1 previous birth 148,236 51.2% 183,063 61.7% 0.00 331,299 56.5% 
Missing 777 0.3% 260 0.1% 
 
1,037 0.2% 




Missing 1,300 0.5% 402 0.1% 
 
1,702 0.3% 
Medical abortion 17,414 6.0% 44,357 15.0% 0..00 61,771 10.5% 




    
0..00 
  
Abortion facility 257,035 89.76 275,389 93.32 
 
532,424 91.57 
ASC 36 0.01 17,304 5.86 
 
17,340 2.98 
Physician's office 27,698 9.67 654 0.22 
 
28,352 4.88 
Hospital 1,101 0.38 915 0.31 
 
2,016 0.35 
Missing 486 0.17 824 0.28 
 
1,310 0.23 
Lives in Abortion Provider 
County 
       
>=16 Week Provider in County£ 191,514 66.9 129,413 43.9 0.00 138,945 46.80 
<=15 Week Provider in County, 
Definition 1* 
224,186 77.5 223,916 75.4 0.00 223,916 75.42 
<=15 Week in County,  
Definition 2¥ 
223,052 77.1 223,916 75.4 0.00 223,916 75.42 
Miles to Nearest Abortion 
Provider County 
       
Nearest >=16 Week Provider£ 289,288 33.7 296,876 78.4 0.00 586,164 49.2 
Nearest <=15 Week Provider, 
Definition 1* 
289,288 14.6 296,876 15.9 0.00 586,164 15.2 
Nearest<=15 Week Provider, 
Definition 2¥ 
289,288 15.1 296,876 15.9 0.00 586,164 15.5 
Nearest<=15 Week Provider, 
Definition 2¥ 
       
Nearest >=16 Week Provider 
Outside Texas by Road Miles£ 
5,627 2.0% 12,946 4.4% 0.00 18,597 3.2% 
Nearest <=15 Week Provider 
Outside Texas by Road Miles, 
Definition 1* 
2,366 0.8% 38,933 13.2% 0.01 4,776 8.1% 
Nearest <=15 Week Provider 
Outside Texas by Road Miles, 
Definition 2¥ 
2,366 0.8% 2,410 0.8% 0.01 4,776 8.1% 
Miles Traveled to Abortion 
Provider 
       
Total 288,784 25.5 296,045 24.9 0.00 584,829 25.2 
>=16 weeks 13,607 38.0 4,397 55.9 0.00 18,004 41.4 









       
Population women aged 15-44 289,288 382,436 296,876 392,612 0.00 586,164 387,590 
% Population non-White 289,288 52.4 296,876 55.0 0.00 586,164 54 
% Population Black 289,288 13.0 296,876 13 0.00 586,164 13 
Per Capita Income 289,288 30,680 296,876 36,289 0.00 586,164 33,521 
Median Household Income 289,288 41,808 296,876 45,499 0.00 586,164 43,677 
Unemployment Rate 289,288 5.6 296,876 5.2 0.00 586,164 5.4 
 
*Rule 1 counts a provider county as one where  >= 100 abortions/year were performed  or >=1 provider with >= 95 
abortions/year)  
¥Rule 2 counts a provider county as one where >= 400 abortions/year were performed  or >=1 provider with >= 395 
abortions/year) 
£counts a >=16 week provider county as one where >55 abortions were performed not in a hospital or >=1 provider 









Table 5.3a Characteristics of Texas Resident >=16 Week Abortion Patients, Texas 2000-2007 














Total 70,932 72,300 72,859 73,197 70,516 72,919 77,842 75,599 72,322 70,516 75,453 -3.7% 4.3% 
>=16 weeks 3,263 3,317 3,692 3,462 551 1,287 1,441 1,451 3,434 551 1,393 -84.1% -59.4% 
Weeks gestation 
             
mean 18.7 18.5 18.6 18.7 18.9 19.5 19.7 19.5 18.6 18.9 19.6 1.1% 5.1% 
16-20 weeks 2,503 2,646 2,949 2,722 390 874 934 1,017 2,705 390.0 942 -85.7% -65.2% 
% 76.7 79.8 79.9 78.6 70.8 67.9 64.8 70.1 79 70.8 68 -10.0% -14.1% 
>=20  weeks 760 671 743 740 161 413 507 433 729 161.0 451 -78.2% -38.1% 
% 23.3 20.2 20.1 21.4 29.2 32.1 35.2 29.9 21 29.2 32 36.7% 52.3% 
Age 24.1 24.4 24.4 24.9 26.8 25.7 24.9 25.6 24 26.8 25 7.8% 4.0% 
10-19 841 777 846 715 72 259 343 295 795 72 299 -89.9% -62.4% 
% 25.8 23.4 22.9 20.7 13.1 20.1 23.8 20.3 23.2 13.1 21.4 -0.4 -0.1 
20-24 1,171 1,193 1,256 1,247 124 396 464 436 1,217 124 432 -90.1% -64.5% 
% 35.9 36.0 34.0 36.0 22.5 30.8 32.2 30.1 35 22.5 31 -37.5% -12.6% 
>=25 1,230 1,291 1,362 1,450 248 632 634 658 1,333 248 641 -82.9% -51.9% 
% 37.7 38.9 36.9 41.9 45.0 49.1 44.0 45.4 39 45.0 46 7.5% 18.8% 
Race/Ethnicity               
White 1,175 1,136 1,260 1,288 214 467 527 564 1,215 214 519 -83.4% -57.2 








Black 834 814 1,031 847 100 309 354 322 882 100 328 -88.2% -62.8 
% 25.6 24.5 27.9 24.5 18.2 24.0 24.6 22.2 26 18.2 24 -25.8% -7.9 
Latina 1,118 1,192 1,222 1,137 198 418 467 449 1,167 198 445 -82.6% -61.9 
% 34.3 35.9 33.1 32.8 35.9 32.5 32.4 30.9 34 35.9 32 9.4% -6.1 
Some other race 83 126 137 143 23 71 67 107 122 23.0 82 -83.9% -33.2 
Married 622 702 689 691 183 299 278 616 676 183 398 -73.5% -41.2 
% 19.1 21.2 18.7 20.0 33.2 23.2 19.3 42.5 20 33.2 28 66.4% 43.7 
Lives in Abortion Provider County 2,268 2,107 2,430 2,386 98 616 761 712 2,298 98 696 -95.9% -69.7% 
% 69.5 63.5 65.8 68.9 17.8 47.9 52.8 49.1 66.9 17.8 49.9 -74.2% -25.4% 
Miles to Nearest Abortion Provider County 32.8 32.8 33.6 29.0 167.4 57.1 44.3 50.8 32.0 167.4 50.7 478.2% 58.5% 
Nearest Abortion Provider is Outside Texas 68 70 74 61 251 105 60 60 68 251 75 311.5% 9.9% 
% 2.1 2.1 2.0 1.8 45.6 8.2 4.2 4.1 2.0 45.6 5.5 2488.1% 176.1% 
Traveled more than 150 miles to obtain >=16 
week abortion 
231 244 341 235 41 162 186 198 263 41 182 -82.6% -30.7% 
% 7.1 7.4 9.2 6.8 7.4 12.6 12.9 13.7 7.6 7.4 13.1 9.6% 71.4% 
Miles Traveled One-Way to Provider 34.6 37.3 43.1 36.5 42.8 53.6 56.1 57.6 38 42.8 56 17.3% 47.3% 
Facility Type 
             
Abortion clinic 4,125 3,267 3,653 3,715 692 56 0 46 3,690 692.0 34.0 -0.8 -99.1 
% 89.04 85.5 85.49 94.31 63.54 4.33 0 3.15 89 63.5 2.5 -0.3 -97.2 
ASC 2 0 0 8 78 950 1,240 1,198 3 78 1,129 8.8 45073.3 
% 0.04 0 0 0.2 7.16 73.53 86.05 82.05 0 7.2 80.5 
  
Physician's Office 251 294 441 0 0 0 0 0 247 0.0 0.0 
  
% 5.42 7.69 10.32 0 0 0 0 0 6 0.0 0.0 
  












Table 5.3b Characteristics of Texas Resident <=15 Week Abortion Patients, Texas 2000-2007  












Total 70,932 72,300 72,859 73,197 70,516 72,919 77,842 75,599 72,322 70,516 75,453 -3.7% 4.3% 
<=15 weeks 66,299 68,479 68,586 69,258 69,427 71,627 76,401 74,139 68,156 69,427 74,056 0.2% 8.7% 
Weeks gestation (mean) 8.2 8.1 8.0 8.0 7.6 7.4 7.5 7.4 8.1 7.6 7.4 -5.0% -7.9% 
<7 16,886 19,322 20,693 21,852 27,308 29,987 32,007 31,854 19,688 27,308 31,283 25.0% 58.9% 
% 25.47 28.22 30.17 31.55 39.33 41.87 41.89 43.69 29 39.3 42 24.7% 47.2% 
7-8 25,088 24,828 24,458 23,850 20,833 21,311 23,146 21,137 24,556 20,833.0 21,865 -12.6% -11.0% 
% 37.84 36.26 35.66 34.44 30.01 29.75 30.3 28.99 36 30.0 30 -12.9% -17.7% 
9-12 19,871 19,759 18,982 18,975 16,497 15,811 16,241 15,339 19,397 16,497.0 15,797 -13.1% -18.6% 
% 29.97 28.85 27.68 27.4 23.76 22.07 21.26 21.04 28 23.8 21 -13.3% -24.6% 
13-15 4,454 4,570 4,453 4,581 4,789 4,518 5,007 4,572 4,515 4,789.0 4,699 4.5% 4.1% 
% 6.72 6.67 6.49 6.61 6.9 6.31 6.55 6.27 7 6.9 6 4.4% -3.7% 
Age 25.7 25.8 25.9 25.9 26.0 26.1 26.1 26.1 25.8 26.0 26.1 0.4% 1.2% 
10-19 10,196 9,892 9,300 9,440 9,374 9,337 9,717 9,627 9,707 9,374 9,560 -0.7% -1.5% 
% 4.64 5.81 3.77 4.62 18.37 13 10.13 11.51 5 18.4 11.5 3.0 145.2 
Unknown  40 38 18 34 119 118 55 48 33 119.0 73.7 2.5 126.7 








% 15.38 14.45 13.56 13.63 13.5 13.04 12.72 12.99 14 13.5 13 -1.0% -9.4% 
20-24 23,033 23,881 23,091 24,231 23,927 24,497 26,190 25,072 23,559 23,927 25,253 -1.3% 7.2% 
% 34.74 34.87 33.67 34.99 34.46 34.2 34.28 33.82 35 34.5 34 -1.5% -1.4% 
>=25 32,570 34,167 33,370 35,096 35,718 37,790 40,481 39,175 33,801 35,718 39,149 1.8% 15.8% 
% 49.13 49.89 48.65 50.67 51.45 52.76 52.98 52.84 50 51.5 53 1.5% 6.6% 
Race/ethnicity 
             
White 23,998 24,238 23,723 24,385 23,846 24,802 25,907 25,184 24,086 23,846 25,298 -2.2% 5.0 
% 36.2 35.39 34.59 35.21 34.35 34.63 33.91 33.97 35 34.4 34 -2.4% -3.3 
Black 14,346 14,373 14,792 14,904 15,886 16,900 17,969 17,439 14,604 15,886 17,436 6.6% 19.4 
% 21.64 20.99 21.57 21.52 22.88 23.59 23.52 23.52 21 22.9 24 6.3% 9.9 
Latina 23,012 25,101 25,412 25,178 25,437 25,809 27,689 27,587 24,676 25,437 27,028 1.0% 9.5 
% 34.71 36.66 37.05 36.35 36.64 36.03 36.24 37.21 36 36.6 36 0.8% 0.8 
Some other race 3,011 3,394 3,160 3,284 3,178 3,158 4,479 3,699 3,212 3,178 3,779 -3.2% 17.6 
Married 14,209 14,718 14,213 13,968 13,368 13,349 14,006 14,954 14,277 13,368 14,103 -4.3% -1.2 
% 21.4 21.5 20.7 20.2 19.3 18.6 18.3 20.2 21 20.0 19 18.7 -1.9 
County of Residence has 
Abortion Provider 
51,706 53,326 52,654 53,776 52,933 54,829 57,488 54,969 52,866 52,933 55,762 -1.6% 5.5% 
% 78.0 77.9 76.8 77.7 76.2 76.6 75.3 75.4 77.6 76.2 75.7 -1.8% -2.4% 
Miles to Nearest Abortion 
Provider County 
14.0 13.5 14.1 13.5 14.7 14.3 15.1 14.8 14 14.7 15 8.9% 7.0% 
Nearest Abortion Provider 
Outside Texas 
608 537 536 531 525 553 599 683 553 525 612 -1.1% 10.6% 
% 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.8 0.8 -1.3% 2.2% 
Traveled more than 150 miles to 
obtain <=15 week abortion 








% 3.3 3.4 3.2 3.5 3.7 3.0 2.9 3.3 3.3 3.7 3.1 7.8% -7.2% 
Miles Traveled to Abortion 
Provider 
24.3 25.7 24.6 25.0 25.3 23.1 23.6 24.4 25 25.3 24 1.3% -5.0% 
Facility Type 
             
Abortion clinic 58,292 58,883 59,279 68,604 68,980 66,917 Ω 69,261 61,265 65,621 45,393 45,299.0 -15,871.8 
% 87.92 85.99 86.43 99.06 99.36 93.42 93.2 93.42 90 95.0 93 95.3 3.5 
ASC 0 0 0 26 174 4,222 4,892 4,558 7 66.7 4,557 3,096.0 4,550.8 
% 0 0 0 0.04 0.25 5.89 6.4 6.15 0 0.1 6 4.2 6.1 
Physician's Office 7,808 9,412 9,230 384 104 305 141 104 6,709 3,239.3 183 183.3 -6,525.2 
% 11.78 13.74 13.46 0.55 0.15 0.43 0.18 0.14 10 4.7 0 0.3 -9.6 
Hospital  84 112 53 90 61 48 52 79 85 68.0 60 53.7 -25.1 
% 0.13 0.16 0.08 0.13 0.09 0.07 0.07 0.11 0 0.1 0 0.1 0.0 
Unknown  115 72 24 154 108 135 111 137 91 95.3 128 118.0 36.4 











































































Figure 5.1 Average Gestation and Number of >=16 Abortions in Texas to Texas Residents, 2000—2007 


















































































































































Figure 5.5 Average Weeks of Gestation of Texas Abortions by Miles to the Nearest Abortion Provider County, 2000—2007 
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Table 5.4 OLS Regressions of Gestation of ≥16 Week Abortions onto 100 miles to Nearest ≥16 Week Abortion Provider, Texas 2000-07 
 
(1) (2) (3) (4) (5) (6) (7) (8) 
 









































Total  Total  White  Black  Latina 10-19 years 20-24 years >=25 years 
Distance (100 
miles  to 
nearest 
provider) 
0.45** 0.05 0.35 0.74 0.52*** 0.55 0.26 0.54* 
 




-0.53 0.09 -0.55 -0.11 -0.02 -1.01 -0.13 -0.18 
 
(0.38) (0.40) (0.63) (1.09) (0.90) (0.81) (0.49) (0.69) 
Distance*2004 -0.59** -0.19** -0.58* -0.45 -0.77** -0.83** -0.71 -0.80** 
 
(0.20) (0.06) (0.24) (0.40) (0.27) (0.31) (0.37) (0.27) 
Distance*2005 0.03 0.04 -0.10 0.75* -0.26 -0.21 0.01 0.25 
 
(0.14) (0.06) (0.17) (0.36) (0.19) (0.22) (0.22) (0.22) 
Distance*2006 -0.11 -0.02 -0.04 -0.03 -0.19 -0.16 -0.15 -0.02 
 
(0.14) (0.06) (0.17) (0.39) (0.13) (0.24) (0.22) (0.16) 
Distance*2007 -0.12 -0.05 -0.19 -0.01 -0.13 -0.12 0.08 0.05 
 











0.58 0.07 0.95 -1.35 0.46 1.18 0.28 -0.08 
 




-0.33 -0.31 0.23 -4.48** -0.51 0.07 -0.43 -0.72 
 




-0.30 -0.40 -0.15 -3.46*** -0.80 0.03 -0.28 -0.52 
 




-0.33 -0.40 -0.05 -1.27 -0.09 0.99 -0.41 -0.83 
 
(0.44) (0.43) (0.61) (1.57) (0.92) (1.24) (0.66) (1.15) 
Unemployment 
rate 
-0.12** -0.12** -0.13* -0.29** -0.05 -0.09 -0.21** -0.04 
 
(0.04) (0.04) (0.05) (0.10) (0.05) (0.06) (0.07) (0.05) 
Per capita 
income 
-0.00*** -0.00** -0.00** -0.00 -0.00* -0.00 -0.00*** -0.00* 
 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
% population 
non-White 
-0.06 -0.06 -0.10 0.18 -0.11* 0.02 -0.06 -0.06 
 
(0.07) (0.07) (0.07) (0.14) (0.05) (0.10) (0.08) (0.08) 
2001 0.15 0.15 0.17 -0.09 0.15 -0.09 0.24 0.05 
 
(0.10) (0.10) (0.12) (0.22) (0.12) (0.14) (0.16) (0.17) 









(0.15) (0.17) (0.21) (0.31) (0.17) (0.25) (0.23) (0.18) 
2003 0.60*** 0.63*** 0.87*** 0.43 0.35 0.34 0.96*** 0.29 
 
(0.17) (0.19) (0.24) (0.36) (0.20) (0.26) (0.25) (0.25) 
2004 1.24*** 0.61* 1.36*** 0.31 1.30** 0.35 1.47* 1.25*** 
 
(0.26) (0.31) (0.30) (0.52) (0.50) (0.48) (0.60) (0.35) 
2005 1.48*** 1.69*** 1.76*** 0.22 1.72*** 1.11** 2.02*** 1.04** 
 
(0.25) (0.25) (0.30) (0.46) (0.30) (0.36) (0.39) (0.34) 
2006 2.08*** 2.11*** 2.41*** 0.47 2.22*** 1.63** 2.41*** 1.70*** 
 
(0.37) (0.35) (0.44) (0.65) (0.38) (0.50) (0.56) (0.46) 
2007 2.02*** 2.01*** 2.34*** 0.20 2.10*** 1.41* 2.41*** 1.55** 
 
(0.40) (0.44) (0.48) (0.73) (0.43) (0.60) (0.64) (0.51) 
_cons 15.83*** 16.05*** 15.89*** 18.60*** 16.84*** 17.15*** 15.28*** 16.24*** 
 
(1.08) (1.33) (1.00) (2.03) (2.37) (1.50) (1.34) (1.13) 
N 18353 18353 6572 4592 6179 4127 6265 7464 
R-sq 0.07 0.07 0.08 0.06 0.11 0.10 0.09 0.08 




        
2000-2003 18.56   18.7 18.76 18.23 18.71 18.46 18.56 
2004 18.71   18.81 18.38 18.48 18.14 18.29 18.74 
2005 19.4   19.53 19.31 19.33 19.6 19.49 19.26 
2006 19.65   19.82 19.46 19.56 20 19.54 19.54 









Standard errors in parentheses 
* p<0.05  ** p<0.01  *** p<0.001 
 
Table 5.5 OLS Regressions of Gestation of  ≦15 Week Abortion onto distance to nearest <=15 week abortion provider Texas 2000-07 
 
(1) (2) (3) (4) (5) (6) (7) (8) 
 
















































Total Total White Black Latina 10-19 years 20-24 years >=25 years 
100 Miles  to Nearest Provider 0.60*** 0.09** 0.42 0.19 0.50*** 0.57* 0.63*** 0.58*** 
 
(0.11) (0.03) (0.29) (0.18) (0.09) (0.22) (0.08) (0.10) 
Nearest Provider Not Texas -2.96*** -2.42*** -2.25*** -1.02 0.83 1.07** -1.88** 0.73 
 
(0.65) (0.64) (0.44) (0.55) (0.48) (0.37) (0.70) (0.45) 
Distance*2004 -0.11 -0.01 -0.24 -0.08 0.04 -0.03 -0.15 -0.13 
 
(0.16) (0.03) (0.17) (0.24) (0.16) (0.19) (0.15) (0.17) 
Distance*2005 -0.09 -0.01 -0.16 -0.06 0.04 -0.03 -0.08 -0.10 
 
(0.18) (0.03) (0.18) (0.24) (0.17) (0.18) (0.17) (0.19) 
Distance*2006 -0.07 -0.01 -0.13 -0.06 0.02 -0.10 -0.08 -0.07 
 
(0.15) (0.03) (0.14) (0.24) (0.15) (0.16) (0.15) (0.15) 
Distance*2007 -0.02 0.00 -0.07 -0.04 0.03 -0.05 -0.04 0.02 
 








Nearest Provider Not Texas*2004 -0.52* -0.55* -0.42 -0.51 -0.60 -0.19 -0.50 -0.67* 
 
(0.24) (0.23) (0.23) (0.29) (0.61) (0.41) (0.28) (0.26) 
Nearest Provider Not Texas*2005 -0.56* -0.58* -0.44 -0.57* -0.31 -0.77 -0.22 -0.83** 
 
(0.25) (0.25) (0.27) (0.27) (0.46) (0.45) (0.21) (0.30) 
Nearest Provider Not Texas*2006 -0.20 -0.23 -0.15 -0.17 0.15 -0.16 -0.30 -0.21 
 
(0.18) (0.17) (0.16) (0.33) (0.29) (0.37) (0.16) (0.19) 
Nearest Provider Not Texas*2007 -0.07 -0.10 -0.14 0.03 0.67 0.36 -0.34 -0.08 
 
(0.28) (0.28) (0.21) (0.39) (0.43) (0.42) (0.36) (0.27) 
Unemployment rate 0.07 0.07 0.04 0.05 0.10* 0.06 0.08 0.07 
 
(0.04) (0.04) (0.03) (0.04) (0.05) (0.04) (0.04) (0.04) 
Per capita income 0.00*** 0.00*** 0.00* 0.00 0.00*** 0.00*** 0.00* 0.00*** 
 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
% population non-White -0.07 -0.07 -0.04 0.01 -0.16*** -0.07 -0.07 -0.06 
 
(0.04) (0.04) (0.03) (0.05) (0.05) (0.04) (0.04) (0.04) 
Medication Abortion -2.81*** -2.81*** -2.49*** -2.77*** -3.12*** -3.16*** -2.90*** -2.63*** 
 
(0.14) (0.14) (0.11) (0.14) (0.14) (0.14) (0.14) (0.13) 
2001 -0.02 -0.02 -0.04 -0.12 0.04 0.07 -0.01 -0.04 
 
(0.08) (0.08) (0.06) (0.09) (0.08) (0.09) (0.07) (0.08) 
2002 -0.07 -0.07 -0.07 -0.28 0.03 -0.03 -0.10 -0.10 
 
(0.16) (0.16) (0.12) (0.17) (0.19) (0.18) (0.16) (0.17) 
2003 0.02 0.02 0.04 -0.26 0.18 0.11 0.03 -0.00 
 
(0.19) (0.19) (0.14) (0.23) (0.22) (0.21) (0.19) (0.20) 
2004 -0.37 -0.43* -0.30 -0.72* -0.22 -0.29 -0.31 -0.40 
 








2005 -0.48 -0.53** -0.45 -0.89* -0.27 -0.33 -0.37 -0.55 
 
(0.31) (0.20) (0.27) (0.43) (0.32) (0.29) (0.30) (0.32) 
2006 -0.51 -0.54* -0.43 -0.93 -0.37 -0.29 -0.36 -0.61 
 
(0.33) (0.24) (0.28) (0.54) (0.34) (0.32) (0.31) (0.35) 
2007 -0.60 -0.59* -0.48 -1.07 -0.45 -0.40 -0.43 -0.72 
 
(0.37) (0.27) (0.33) (0.63) (0.36) (0.36) (0.34) (0.38) 
_cons 7.74*** 8.32*** 8.00*** 9.67*** 6.70*** 8.35*** 7.52*** 7.59*** 
 
(0.83) (0.81) (0.80) (1.44) (0.90) (0.81) (0.80) (0.86) 
N 559851 559851 194,871 125,346 203,561 76,388 192,490 285,953 
R-sq 0.13 0.13 0.13 0.07 0.18 0.12 0.14 0.14 
meanY 7.75 7.75 7.60 8.09 7.79 8.31 7.88 7.51 
Mean Gestation (<=15 weeks)   
 
  
     
2000-2003   8.06   7.91 8.38 8.14 8.56 8.19 
2004   7.58   7.44 7.93 7.59 8.1 7.71 
2005   7.43   7.25 7.78 7.45 8 7.58 
2006   7.47   7.27 7.86 7.44 8.1 7.6 
2007   7.38   7.23 7.77 7.36 8 7.5 
 
Standard errors in parentheses   
="* p<0.05  *** p<0.001"
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CHAPTER 6 – CONCLUSIONS 
In this dissertation I found that distance is only modestly associated with greater 
pregnancy gestation at abortion. In 1972, when travel to New York was the minimum cost of 
obtaining an abortion for most US women, each increase in the log odds of 100 miles distance to 
NYC was associated with an increase in pregnancy gestation at abortion of 1.93 days. This is 
equal to an increase of just over a day when distance increases from 281 to 381 miles. In Texas 
an increase of 100 miles to the nearest abortion provider was associated with an increase of 3.16 
days in gestation (0.45 weeks) among abortions 16 weeks or greater; however, this estimate was 
similar to the association with distance for abortions 15 week or less, which should not have 
been affected by the ambulatory surgical center (ASC) provision of the WRTK Act. These 
findings suggest that while distance may be associated with increased gestation at abortion, these 
increases are on the order of a few days. The burden that this magnitude of delay has on a 
woman likely depends on her socioeconomic status and individual circumstances, where women 
with fewer resources and later pregnancy may have more difficulty overcoming the costs 
associated with greater distance and therefore experience longer delays, or may be unable to 
obtain a wanted abortion at all.79 
 Although the increase in the distance to the nearest abortion provider caused by the 
WRTK had only a modest effect on the average gestation of an abortions at ≥16 weeks, the 
passage of the WRTK Act itself was associated with an increase in average gestations of 1.5 
weeks in 2005 than 2000, 2.1 weeks in 2006, and 2.0 weeks in 2007. While this dissertation did 
not address other possible mechanisms by which the WRTK Act could have induced delays, 
other research suggests that lack of knowledge about where to go to obtain an abortion and 
limited clinic capacity, independent of distance, may contribute to delays in abortion care.10,85 
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While the sudden loss of ≥16-week abortion services in Texas in 2004 likely led to confusion 
and shortage of abortion services in the immediate wake of clinic closures, it is notable that in 
2007, even three years after the WRTK Act was first enforced, average gestation among ≥16-
week abortions was still nearly a week higher than before the law. Other studies assessing the 
impact of other abortion restrictions on delays have found that they were associated with several 
days’ higher gestations; the only other abortion laws that have been associated with delays in 
gestation at abortion longer than one week have been parental involvement laws.  
 The conditions that lend themselves to natural experiments are usually highly specific, 
which can limit their generalizability, and even comparability, to other contexts in which the 
exposure and/or the outcome may be of interest. The abortion laws analyzed here represent a 
unique opportunity to compare the results of two similar natural experiments in which there were 
sudden changes in geographic accessibility of abortion services in the US due to changes in 
abortion laws, but in different time periods, geographies, and populations. Although the data 
from the New York and Texas studies are nearly 50 years apart, the findings from each are 
similar in that they suggest there is a modest effect of increased distance on pregnancy gestation 
at abortion. This does not suggest that the populations of women who needed abortion services 
during each of these time periods and places had the same resources to overcome travel relative 
to geographic access, but it does indicate that distance, in and of itself, is likely not a sufficient 
mediator for understanding the impact of restricted access to abortion on women’s ability to 
obtain those services. Other impacts of abortion laws—including changes in availability or 
capacity of facilities, women’s knowledge and access to information and economic resources, 
and changes in other costs related to reduced services—may well interact with changes in 
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distance to abortion services that determine whether or not women experience delays in abortion 
care after abortion services are reduced or eliminated following enforcement of an abortion law.  
The comparison of these analyses also highlights the importance of the availability of 
appropriate data and robust comparison groups to be able to adequately assess the effect of 
changes in abortion laws. Both of these laws provided strong conditions for a natural experiment 
approach in that they were sudden, sharp changes in laws that minimized the potential for 
omitted variables and confounding. Comparisons groups were limited, however, by selection 
bias because I did not have data on the total population of women who were exposed to the laws. 
Texas abortion data did not capture information for women who traveled outside of Texas after 
the WRTK Act, and NYC abortion data did not include women who did not travel to NYC after 
Roe v. Wade. These limitations mean that the magnitude of the estimate of delays associated 
with distance could have been under- or overestimated. 
Such detailed, individual-level abortion surveillance data across states is not widely 
available, and a few states have no such abortion surveillance programs at all. Should restrictive 
abortion laws continue to be introduced, public health agencies and researchers will continue to 
face challenges in assessing these laws quantitatively even as this research is needed to provide 
evidence for their intended and unintended consequences. 
 The recent decision in Whole Woman’s Health v. Hellerstedt has brought into question 
and highlighted the relevance of these findings. The decision specifically struck down laws 
requiring abortions be performed in ASCs and physicians to have hospital admitting privileges, 
and subsequently several states dropped their pursuit of such regulations. It is unlikely that these 
specific statutes will be introduced in the future and other bills purporting to protect women’s 
health will likely be deterred in an absence of evidence supporting those claims. On the other 
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hand, the decision in Whole Woman’s Health does not strike down abortion restrictions writ 
large but instead requires that any restriction have evidence of its purported benefits. Therefore, 
other types of Targeted Regulation of Abortion Provider laws, like hospital transfer agreements, 
may be still be passed and enforced109 and public health evaluations will continue to be needed to 
provide an understanding of their intended and unintended consequences. In addition, the ASC 
portion of WRTK Act is currently still being enforced; the results presented here indicate that the 
law may place unnecessary risk on the decision to have an abortion by creating delays, and 
known risk factor women’s health. Future research should extend these analyses to understand 
current trends in gestation among Texas abortions more than 10 years after the law’s 
enforcement. Given the volume and range of abortion laws that exist and continue to be 
introduced, it is likely there will continue to be a need for research providing insight into the 




APPENDIX A. Explanation and use of year variable, New York City abortions, 1972–1977 
Two separate variables for the year of the abortion were included in the data file of New York 
City abortion from 1972 to 1977. These were not identical; one of the variables coded some 
4,000 abortions for 1970 and 1971, whereas the range for the other year variable is 1972–1977.  
It is possible that the year variable ranging from 1970 to 1977 denotes the year the abortion took 
place and variable for year ranging from 1972 to 1977 denotes the year the abortion certificate 
was filed. Two studies mention late reporting of abortion certificates in New York City 
accounting for disparate abortion counts during this time period.92,110 In addition, all 80 of the 
observations coded as 1970 abortions and 90% of the 3,935 observations coded as 1971 
abortions were performed July through December; in other words, later in the year when a 
provider may be behind on filing certificates and end completing reporting in the beginning of 
the next year.  
In order to further explore the differences between the two different variables for year 
and check the completeness of the New York City abortion surveillance file obtained from the 
New York State Department of Health (NYS DOH) and used for the analyses in Chapter 3, I 
compared the data file to those published by the New York City Department of Health in a 1975 
article published in Family Planning Perspectives, assuming that it represents the most complete 
and accurate record of NYC abortion surveillance for that time period.92 In this article, Pakter et 
al. present 15 tables with cross-tabulations of NYC abortion from the 1970 to 1975, including 
tables by residence, year, and several demographic variables. I reproduced three of these tables 
with the NYS DOH file on New York City abortions to check whether one of the year variables 
in that file more closely matched the numbers published in Pakter et al. While neither variable 
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measuring year produced tables matching Pakter et al.’s tables exactly, both year cross-
tabulations approximate the proportions and trends reported in 1975 (Tables I.A, I.B, and I.C). 
Some cells have differences in frequencies on the order of thousands, however. For example, 
Pakter et al. reported 172,985 abortions in fiscal year 1973, 40.3% of which were to NYC 
residents, while the variable coding year from 1970–1977 variable in my version of the data has 
184,222 records, 42.6% of which were to NYC residents. The variable coding year from 1972 to 
1977 has 179,150 records of abortions, 41.92% of which were to NYC residents. Proportions of 
abortions by gestational length are also close, but do not match exactly (Table I.3). For example, 
Pakter et al. reported that in 1972 84% of abortions were at 12 weeks or less, whereas the data 
obtained from the NYS DOH indicate that 79.6% and 79.7% of abortions were at 12 weeks or 
less for the 1970–1977 and 1972–1977 year variables, respectively. The larger number of 
abortions in the NYS DOH compared to Pakter et al. could be due to the addition of late-reported 
procedures that were added after the analyses for the paper were completed.  
For the following analyses, the variable coding abortions from 1970 to 1977 was used to 
measure the year of the abortion procedure under the assumption that it measures the year the 
abortion took place. Records for abortions coded as taking place in 1970 and 1971 were excluded 





Table A.1 Number and percent distribution of legal abortions performed in New York City, by residency status, 
July 1, 1972- June 30, 1975 (FY 1973-FY 1975)* 
Residency Status FY 1971/1972   FY 1973   FY 1974   FY 1975   
NYS DOH File Year 
Variable= 1970-1977 No. % No. % No. % No. % 
Resident  '71 incomplete   78,509 42.6 81,941 66.2 86,998 74.7 
Non-resident     105,713 57.4 41,794 33.8 29,545 25.4 
Total     184,222 100 123,735 100 116,543 100 
 
    
      
NYS DOH File Year 
Variable= 1972-1977 No. % No. % No. % No. % 
Resident '71 incomplete   75,091 41.92 85,041 65.8 88,534 74.2 
Non-resident     104,059 58.08 44,120 34.16 30,721 25.8 




    
      
NYC DOH data 
reported in Pakter et 
al., 1975 No. % No. % No. % No. % 
Resident 64,664 32.4 69,776 40.3 82,096 65.8 90,363 73.8 
ǂNon-resident 134,629 67.6 103,209 59.7 43,079 34.4 32,024 26.2 
Total 199,293 100 172,985 100 125,175 100 122,386 100 
 
*Note from Pakter et al: Abortions analyzed in this and succeeding tables are those for which certificates of 
termination were filed. Estimated total abortions (based on weekly reports by providers) are somewhat higher, 
especially for the earlier years, i.e., 173,965 in FY 1971; 228,094 in FY 1972; 196,224 in FY 1973; and 129,806 in 
FY 1974; in FY 1975, there were 117,779 estimated abortions, 4,600 fewer than the number for which there are 





Table A.2 Number of legal abortions performed in New York City, by place of residence, 1972-1974 
 
1972 1973 1974 































































Total 211,609 205,662 203,247 146,149 151,588 149,755 118,755 121,851 120,829 
New York City 
residents  
76,176 72,523 70,837 79,714 86,780 81,200 84,958 86,780 85,898 
non-NYC residents 135,433 133,139 130,592 66,435 68,990 66,334 24,897 35,071 32,712 
Alabama 675 666 649 131 37 144 35 37 37 
Alaska 7 10 9 4 2 4 2 2 2 
Arizona 41 41 42 12 5 11 5 5 5 
Arkansas 532 515 490 375 52 386 48 52 52 
California 107 109 104 60 21 60 20 21 21 
Colorado 103 105 104 27 5 28 5 5 5 
Connecticut 5,424 5,299 5,237 3,229 2,316 3,264 2,248 2,316 2,307 
Delaware 531 526 522 169 40 172 34 40 40 
D.C. 130 130 129 81 31 80 31 31 32 
Florida 7,011 7,011 7,202 650 184 720 182 184 184 
Georgia 86 17 2,284 689 170 752 167 170 169 
Hawaii 12 12 12 1 0 
 
0 0 0 
Idaho 17 18 17 2 1 2 2 1 
 
Illinois 333 116 12,075 3,182 1,052 3,332 1,058 1,052 1,061 
Indiana 3,442 3,399 3,327 1,584 702 1,635 705 702 699 
Iowa 1,527 1,500 1,471 388 51 417 48 51 50 
Kansas 11 5 225 38 13 44 14 13 14 
Kentucky 63 11 1,360 696 296 737 298 296 298 
Louisiana 1,175 1,157 1,127 579 101 594 97 101 100 
Maine 1,321 1,304 1,297 782 188 804 182 188 188 
Maryland 452 443 437 185 84 199 81 84 84 
Massachusetts 6,730 6,572 6,501 4,548 982 4,654 894 982 981 
Michigan 11,750 11,586 11,413 1,890 136 2,108 122 136 134 
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Minnesota 1,876 1,816 1,789 343 58 409 58 58 58 
Mississippi 640 631 618 284 67 287 64 67 67 
Missouri 37 10 1,228 608 208 622 200 208 207 
Montana 171 171 167 80 52 82 49 52 52 
Nebraska 630 613 606 112 8 131 9 8 8 
Nevada 33 29 29 4 2 7 2 2 2 
New Hampshire 1,229 1,207 1,208 524 113 536 96 113 114 
New Jersey 23,291 22,707 22,491 18,411 13,333 18,431 12,770 13,333 13,255 
New Mexico 70 71 70 11 6 10 5 6 6 
New York (upstate) 7591 7315 7,243 7,554 6931 7,536 6,690 6,931 6,893 
North Carolina 979 952 926 463 167 480 160 167 167 
North Dakota 128 127 121 33 5 34 6 5 5 
Ohio 11,590 11,443 11,311 4,658 1,074 4,833 1,059 1,074 1,067 
Oklahoma 349 353 346 65 13 70 13 13 13 
Oregon 17 17 17 4 3 4 3 3 3 
Pennsylvania 11,180 10,941 10,796 3,902 1,626 4,083 1,518 1,626 1,618 
Rhode Island 1,629 1,583 1,566 1,137 192 1,174 179 192 192 
South Carolina 1,652 1,620 1,594 896 180 928 178 180 179 
South Dakota 73 73 67 13 2 13 2 2 2 
Tennessee 2,286 2,253 2,233 822 176 859 167 176 174 
Texas 43 12 681 195 52 226 49 52 53 
Utah 27 28 27 2 3 3 3 3 3 
Vermont 279 277 271 165 97 167 94 97 97 
Virginia 39 9 991 372 116 398 116 116 119 
Washington 22 22 22 6 11 7 12 11 11 
West Virginia 595 583 574 245 125 246 118 125 124 
Wisconsin 1,724 1,684 1,639 351 83 399 83 83 84 























• Includes other 
countries. 
25,735 26,005 1,818 5,857 3,894 2,221 3811 3894 2,219 
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Table A.3 Number and percent distribution of legal abortions performed in New York City, by weeks of pregnancy 
gestation and residency status, 1972-1974 
 
1972 1973 1974 




































































No. % No. % No. % No. % No. % No. % No. % No. % No. % 
Resident 
                  
<= 12  57,32
6 






















13-15  6,747 9.4 6,410 9.3 4,004 6.0 6,821 9.1 7,174 9.3 4,336 5.7 7,414 8.9 7,499 8.9 4,790 5.7 
16-20  5,844 8.1 5,580 8.1 5,128 7.6 5,606 7.5 5,904 7.6 5,202 6.8 5,808 7.0 5,884 6.9 5,655 6.7 
>= 21 2,078 2.9 1,977 2.9 1,691 2.5 2097 2.8 2,184 2.8 1,980 2.6 1992 2.4 2,010 2.4 1,799 2.1 

































                  
<= 12  96,81
6 
























10.0 12,440 10.0 8,158 6.6 6,890 11.
3 
7,167 11.4 4,651 7.6 3,133 9.4 3,214 9.3 2,290 6.8 
16-20  12,10
9 












>= 21 4,573 3.6 4,400 3.5 3,305 2.7 3,793 6.2 3,972 6.3 3,005 4.9 2,530 7.6 2,512 7.3 1,893 5.6 
Not stated 9,288 na 8,802 na 10,00
0 






























ǂincludes residence unknown 
  
 159 
APPENDIX B. Abortion counts comparison to Centers for Disease Control and Joyce et al. 
Table II compares the total number of abortions by patients’ residence in 1972 as 
reported by the Centers for Disease Control, and New York State-performed abortions by state of 
residence as reported by Joyce et al., with the counts from the New York City abortion 
surveillance file obtained from the New York State Department of Health and used for analyses 
in Chapter 3. 
 
Table B. Abortions by State of Residence Reported by Centers for Disease Control (CDC) and New York State 
(NYS), 1972 





























Alabama   2,100 828 675 
 
39.0% 32.1 81.5 
Alaska¥   1,166 10 0 
 
1.0% 0.0 0.0 
Arizona   2,865 58 41 
 
2.0% 1.4 70.7 
Arkansas   1,555 699 532 
 
45.0% 34.2 76.1 
California¥   106,307 152 107 
 
0.0% 0.1 70.4 
Colorado*   5,428 238 103 
 
4.0% 1.9 43.3 
Connecticut   8,333 6,376 5,424   77.0% 65.1 85.1 
Delaware*   2,193 546 531 
 
25.0% 24.2 97.3 
DC¥   7,352 143 130 
 
2.0% 1.8 90.9 
Florida   11,624 8,085 7,011 
 
70.0% 60.3 86.7 
Georgia*   7,070 4,149 86 
 
59.0% 1.2 2.1 
Hawaii¥   4,534 12 0 
 
0.0% 0.0 0.0 
Idaho   20 20 17 
 
100.0% 85.0 85.0 
Illinois   14,091 14,353 333   102.0% 2.4 2.3 
Indiana   5,481 5,842 3,442   107.0% 62.8 58.9 
Iowa   2,356 1,607 1,527 
 
68.0% 64.8 95.0 
Kansas*   4,843 286 11 
 
6.0% 0.2 3.8 
Kentucky   3,132 2,839 63 
 
91.0% 2.0 2.2 
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Louisiana   1,210 1,269 1,175 
 
105.0% 97.1 92.6 
Maine   1,690 1,848 1,321   109.0% 78.2 71.5 
Maryland*   14,929 483 452 
 
3.0% 3.0 93.6 
Massachusetts   17,581 14035 6,730   80.0% 38.3 48.0 
Michigan   14,626 15,522 11,750   106.0% 80.3 75.7 
Minnesota   2,227 2,106 1,876 
 
95.0% 84.2 89.1 
Mississippi   870 796 640 
 
91.0% 73.6 80.4 
Missouri   6,953 3,699 37 
 
53.0% 0.5 1.0 
Montana   172 178 171 
 
103.0% 99.4 96.1 
Nebraska   1,797 791 630 
 
44.0% 35.1 79.6 
North Carolina*   11,810 1,257 979 
 
11.0% 8.3 77.9 
 North Dakota   148 145 128 
 
98.0% 86.5 88.3 
New Hampshire   1,483 1,595 1,229   108.0% 82.9 77.1 
New Jersey   22,832 25,733 23,291   113.0% 102.0 90.5 
New Mexico*   1,962 75 70 
 
4.0% 3.6 93.3 
New York¥   100,615 116,555 83,767   116.0% 83.3 71.9 
Nevada   1,630 36 33 
 
2.0% 2.0 91.7 
Ohio   16,666 17,067 11,590   102.0% 69.5 67.9 
Oklahoma   2,843 453 349 
 
16.0% 12.3 77.0 
Oregon*   7,178 18 20 
 
0.0% 0.3 111.1 
Pennsylvania   22,772 14,255 11,180   63.0% 49.1 78.4 
Rhode Island   1,869 2,085 1,629   112.0% 87.2 78.1 
South Carolina*   3,056 1,820 1,652 
 
60.0% 54.1 90.8 
South Dakota   116 91 73 
 
78.0% 62.9 80.2 
Tennessee   4,288 3,247 2,286 
 
76.0% 53.3 70.4 
Texas   16,022 1,131 43 
 
7.0% 0.3 3.8 
Utah   730 33 27 
 
5.0% 3.7 81.8 
Viriginia*   11,187 1,255 39 
 
11.0% 0.3 3.1 
Vermont   1,052 889 279   85.0% 26.5 31.4 
Wisconsin   3,090 2,400 1,724 
 
78.0% 55.8 71.8 
West Virginia   1,491 719 595 
 
48.0% 39.9 82.8 
Washington¥   17,809 27 22 
 
0.0% 0.1 81.5 
Wyoming   269 49 38 
 
18.0% 14.1 77.6 
Total   503,423 277,905 171,218 
 
55.0% 34.0 61.6 
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Source: Centers for Diseases Control (1972,1974); tablulations by Joyce et al of abortions by state of residence 
performed in New York as collected by the New York State Department of Health (NYS DOH); author's tabulations 
of abortion by state of residence performed in New York City  as collected by the NYS DOH 
Shaded states include in the 13-state sample.      
*State had reformed its abortion law.     
¥State had repealed its abortion law.    









APPENDIX C. Graphs of Simple Ordinary Least Squares Regressions of State Resident Average Gestation of NYC-
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APPENDIX D. Average Gestation of Texas-performed Abortions to Texas Residents 
 
Table D.1 Mean Weeks Gestation of Texas Abortions, 2000-2007  























               
>=16 -<=26 
weeks 
18.6 18.5 18.5 18.6 18.7 19.4 19.7 19.4 18.5 18.7 19.5 0.1 0.9 0.5 5.1 
<=15 weeks 8.2 8.1 8.0 8.0 7.6 7.4 7.5 7.4 8.0 7.6 7.4 -0.4 -0.6 -5.0 -7.5 
County has 1 or 
more >=16 
Week Provider  
               
No 18.7 18.8 18.6 18.7 18.6 19.8 19.8 19.5 18.7 18.6 19.7 -0.1 1.0 -0.3 5.3 
Yes 18.7 18.4 18.6 18.6 19.3 19.3 19.5 19.5 18.5 19.3 19.4 0.7 0.9 3.5 4.7 
County has 1 or 
more <=15 
Week Provider 
           
0.0 
   
No 8.3 8.1 8.1 8.1 7.6 7.2 7.3 7.4 8.1 7.6 7.3 -0.4 -0.8 -5.3 -9.9 
Yes 8.1 8.1 8.0 7.9 7.5 7.6 7.6 7.4 8.0 7.5 7.6 -0.4 -0.4 -5.5 -5.5 














18.7 18.5 18.6 18.7 19.1 19.5 19.6 19.5 18.6 19.1 19.5 0.4 0.9 2.1 4.8 
24/49.9 18.9 18.4 18.5 18.5 18.8 20.2 20.1 19.4 18.5 18.8 19.9 0.4 1.4 2.1 7.8 
50/74.9 18.6 18.8 18.3 18.3 19.9 20.2 19.6 19.4 18.5 19.9 19.7 1.6 1.2 8.8 6.7 
75/99.9 18.5 18.4 18.6 18.7 19.8 20.3 19.8 19.8 18.6 19.8 20.0 1.2 1.4 6.2 7.7 
100/124.9 18.1 18.8 18.5 17.9 18.4 19.2 20.3 19.3 18.4 18.4 19.6 0.5 1.2 2.6 6.5 
125/149.9 18.3 18.0 18.6 18.8 19.4 20.4 21.3 19.5 18.5 19.4 20.4 0.6 1.9 3.0 10.4 
50/174.9 19.8 18.5 18.3 20.5 17.7 18.6 20.5 19.0 19.1 17.7 19.4 -2.8 0.3 -13.8 1.4 
175/224.9 18.1 18.1 18.7 19.1 18.4 19.0 19.8 19.8 18.6 18.4 19.5 -0.7 0.9 -3.8 4.8 
450 18.9 19.4 19.0 18.6 17.9 19.2 18.8 19.5 19.0 17.9 19.2 -0.6 0.2 -3.4 1.1 




               
provider in 
county 
8.1 8.1 8.0 7.9 7.6 7.4 7.5 7.4 8 8 7 -0.4 -0.6 -4.7 -7.4 
24/49.9 8.4 8.4 8.3 8.2 7.6 7.6 7.4 7.5 8 8 8 -0.6 -0.8 -7.5 -9.4 
50/74.9 8.2 8.2 8.4 8.3 7.7 7.6 7.7 7.5 8 8 8 -0.6 -0.7 -7.6 -8.3 
75/99.9 8.3 8.3 8.2 8.3 7.7 7.4 7.6 7.5 8 8 8 -0.6 -0.7 -7.1 -9.0 
100/124.9 8.3 8.4 8.4 8.4 7.6 7.6 7.6 7.9 8 8 8 -0.8 -0.7 -9.3 -8.3 
125/149.9 8.5 8.6 8.4 8.6 7.9 8.1 7.7 7.9 9 8 8 -0.7 -0.6 -8.0 -7.2 
50/174.9 7.7 8.3 8.2 8.5 7.2 7.4 7.6 7.3 8 7 7 -1.2 -0.9 -14.6 -10.8 
175/224.9 7.9 8.2 9.0 8.8 8.2 7.4 8.1 7.6 9 8 8 -0.6 -0.9 -6.4 -11.0 
Nearest >=16 
Week Provider 
Outside Texas  








No 18.7 18.5 18.6 18.7 18.8 19.6 19.7 19.5 18.6 18.8 19.6 0.2 1.0 0.9 5.3 
Yes 18.5 19.2 19.3 18.8 19.8 19.2 19.4 19.2 19.1 19.8 19.3 1.0 0.2 5.4 1.0 
Nearest <=15 
Provider 
Outside Texas  
               
No 8.2 8.1 8.0 8.0 7.6 7.4 7.5 7.4 8.0 7.6 7.4 -0.4 -0.6 -5.0 -7.5 
Yes 8.3 8.2 8.3 8.0 7.3 7.1 7.6 7.6 8.2 7.3 7.4 -0.7 -0.7 -8.8 -9.0 
Age 
               
>=16 weeks  
               
10-19 18.8 18.5 18.8 18.8 18.1 19.8 20.0 19.7 18.7 18.1 19.9 -0.7 1.1 -3.7 6.0 
20-24 18.6 18.4 18.4 18.5 18.5 19.6 19.6 19.5 18.5 18.5 19.5 -0.1 1.1 -0.5 5.9 
>=25 18.7 18.5 18.6 18.6 18.9 19.4 19.6 19.3 18.6 18.9 19.4 0.3 0.8 1.5 4.6 
>=15 weeks  
               
10-19 8.6 8.6 8.5 8.5 8.1 8.0 8.1 8.0 8.5 8.1 8.0 -0.4 -0.5 -4.6 -6.1 
20-24 8.3 8.2 8.1 8.1 7.7 7.6 7.6 7.5 8.2 7.7 7.6 -0.4 -0.6 -5.0 -7.3 
>=25 7.9 7.9 7.8 7.7 7.3 7.2 7.2 7.2 7.8 7.3 7.2 -0.4 -0.6 -5.0 -7.6 
Race/ethnicity 
               
>=16 weeks  
               
White 18.8 18.7 18.7 18.9 19.0 19.7 19.9 19.5 18.8 19.0 19.7 0.1 0.9 0.6 5.0 
Black 18.9 18.7 18.8 18.9 18.6 19.4 19.5 19.4 18.8 18.6 19.4 -0.3 0.7 -1.5 3.5 
Latina 18.4 18.2 18.2 18.2 18.6 19.4 19.6 19.4 18.2 18.6 19.5 0.4 1.2 2.1 6.7 
>=15 weeks  
               
White 8.0 7.9 7.8 7.9 7.4 7.2 7.3 7.2 7.9 7.4 7.2 -0.4 -0.6 -5.4 -7.8 








Latina 8.2 8.2 8.1 8.0 7.6 7.4 7.4 7.4 8.1 7.6 7.4 -0.4 -0.7 -5.0 -8.6 
Married 
               
>=16 weeks 
               
No 18.6 18.4 18.5 18.6 18.6 19.4 19.7 19.3 18.5 18.6 19.5 -0.1 0.9 -0.4 5.0 
Yes 18.9 19.1 18.8 18.8 19.4 19.9 19.6 19.8 18.9 19.4 19.7 0.6 0.8 3.4 4.5 
<=15 weeks 
               
No 8.2 8.2 8.1 8.0 7.7 7.5 7.6 7.5 8.1 7.7 7.5 -0.4 -0.6 -4.6 -7.2 
Yes 8.0 7.9 7.7 7.7 7.2 7.1 7.1 7.1 7.8 7.2 7.1 -0.5 -0.7 -6.2 -8.7 
*Rule 1 counts a provider county as one where  >= 100 abortions/year were performed  or >=1 provider with >= 95 abortions/year)  
¥Rule 2 counts a provider county as one where >= 400 abortions/year were performed  or >=1 provider with >= 395 abortions/year) 
£counts a >=16 week provider county as one where >55 abortions were performed not in a hospital or >=1 provider with >=395 abortions per year 
 






















>=125  >=16 
week 











>=125  >=16 
week 


























                  




                  
Yes 18.5 18.7 18.3 18.4 18.4 18.5 19.1 19.7 19.5 20.1 20.4 20.3 19.3 19.5 19.8 19.3 19.7 19.6 
No 19.9 19.3 19.9 19.1 19.0 19.2 17.7 20.1 17.0 20.0 21.0 19.2 20.2 20.1 20.2 20.7 20.4 20.4 
Went out of 
state 
25.6 25.7 24.9 23.2 24.7 19.0 20.3 20.8 21.0 22.5 22.0 19.4 23.4 23.8 25.0 25.0 24.0 19.1 
Did not go 
to a 
measured 










                  
<=19 years 18.7 19.0 18.8 19.0 18.3 18.7 18.9 17.9 16.0 18.5 21.8 17.1 19.9 20.0 19.7 19.1 20.5 19.7 
20-24 years 18.5 18.6 18.4 18.2 18.6 18.4 18.8 18.0 19.5 20.3 20.3 17.5 19.4 19.7 20.1 19.9 19.8 19.4 
>= 25 years 18.5 19.1 18.5 18.4 18.7 18.6 19.4 18.9 18.5 20.4 18.3 18.2 19.2 19.6 19.8 19.5 19.9 19.7 
Race 
                  
White 18.8 19.0 18.7 18.6 18.5 18.7 19.4 19.0 19.6 21.1 20.4 18.0 19.6 19.8 20.0 19.9 19.6 19.6 
Black 18.8 19.3 18.9 18.6 18.7 18.7 19.3 17.5 17.3 18.0 18.7 18.8 19.4 19.6 19.4 19.2 19.9 19.4 
Latina 18.2 18.6 18.1 18.0 18.5 18.4 19.1 18.9 18.0 18.3 21.3 17.9 19.3 19.8 20.1 19.4 20.7 19.3 
Other race 19.1 19.1 19.5 19.1 16.8 17.8 20.3 21.0 - 19.5 21.0 19.5 19.6 19.9 20.0 20.9 20.3 20.0 
Marital 
Status 
                  








Married 18.8 19.5 19.1 18.5 18.9 18.7 19.6 19.6 20.0 21.0 20.2 18.9 19.7 19.8 19.9 19.6 20.8 19.7 
Ever gave 
birth 
                  
No 18.7 19.1 18.8 18.8 18.7 18.7 19.6 19.5 18.9 20.2 21.9 18.7 19.7 20.0 20.0 19.7 20.1 19.7 
Yes 18.4 18.9 18.4 18.2 18.4 18.4 19.1 18.3 18.8 19.6 18.2 17.9 19.2 19.5 19.8 19.5 19.9 19.4 
Ever had 
an abortion 
                  
No 18.7 19.1 18.7 18.7 18.6 18.7 19.4 19.1 19.1 19.6 20.5 18.6 19.6 20.0 19.8 19.7 20.1 19.7 
Yes 18.4 18.8 18.2 18.1 18.5 18.3 19.2 18.2 17.3 19.3 18.0 17.3 19.2 19.2 19.9 19.5 19.6 19.064 
Facility 
type 
                  
Abortion 
clinic 








ASC 17.0 17.5 - - - - 19.0 20.8 18.0 18.9 21.5 18.9 19.4 19.5 19.8 19.5 19.9 20.0 
Hospital 19.7 19.7 20.6 19.7 20.0 20.8 19.8 19.9 19.7 21.7 21.3 20.3 19.7 19.8 20.1 19.7 20.4 19.8 
Physician's 
office 

































>=125 <=15 week 













>=125 <=15 week 














                  
Total 8.0 8.0 8.3 8.3 8.3 8.4 7.6 7.5 7.7 7.6 7.7 7.6 7.4 7.3 7.5 7.5 7.6 7.7 
Went to nearest 
provider 
                  
Yes 8.0 8.0 8.2 8.3 8.4 8.4 7.6 7.7 7.6 7.8 7.5 8.2 7.4 7.5 7.5 7.6 7.5 8.0 
No 8.1 7.9 8.5 8.2 8.2 8.4 7.5 7.1 7.8 7.5 7.8 7.2 7.3 7.1 7.6 7.6 7.6 7.37114 
Facility type 
                  
Abortion clinic 8.0 8.0 8.3 8.3 8.4 8.6 7.6 7.5 7.7 7.6 7.6 8.3 7.4 7.4 7.5 7.5 7.7 7.5 
ASC 9.5 10.7 8.0   
  
8.7 8.6 9.2 8.0 7.0   7.2 7.1 7.5 7.7 8.2 7.7 
Physician's 
office 
8.0 8.1 8.1 8.3 9.0 8.4 7.5 7.0 
 
                                          7.0
 
7.8 7.6 8.1 7.6 6.7   
Hospital 9.8 10.5 10.2 6.7 7.5 
 
11.1 11.7 11.0   
  
10.7 10.8 11.0 12.4 10.0 
 
Abortion type 
                  
Surgical 8.2 8.2 8.4 8.4 8.5 8.8 7.9 7.8 8.0 8.0 8.0 9.2 7.8 7.7 7.9 7.9 8.3 8.2 
Medical 5.5 5.2 6.0 6.0 6.1 6.4 5.2 5.1 5.2 4.8 4.8 5.1 5.3 5.3 5.2 5.1 5.2 5.5 
Age 
                  








20-24 years 8.2 8.1 8.4 8.4 8.4 8.8 7.7 7.7 7.8 7.6 7.6 7.3 7.6 7.5 7.7 7.7 7.8 7.8 
>= 25 years 7.8 7.7 8.1 8.1 8.1 8.5 7.4 7.2 7.4 7.4 7.6 8.2 7.2 7.1 7.3 7.3 7.5 7.1 
Race 
                  
White 7.9 7.9 8.1 8.2 8.3 8.6 7.4 7.4 7.5 7.4 7.7 8.5 7.2 7.2 7.4 7.4 7.7 7.4 
Black 8.4 8.4 8.7 8.6 8.4 9.0 7.9 7.9 7.9 7.9 8.2 8.5 7.8 7.7 7.9 7.8 8.2 8.3 
Latina 8.1 8.2 8.4 8.5 8.4 8.5 7.5 7.8 8.0 7.8 7.3 7.8 7.4 7.5 7.6 7.6 7.6 7.5 
Other race 7.4 7.0 8.0 8.1 9.0 7.0 6.9 6.5 6.7 7.5 7.7 
 
7.0 6.8 7.3 6.9 8.0 11.0 
Marital Status 
                  
Unmarried 8.1 8.1 8.3 8.4 8.5 8.4 7.7 7.6 7.8 7.7 7.6 8.5 7.5 7.5 7.6 7.6 7.7 7.6 
Married 7.8 7.7 8.1 8.0 8.1 8.6 7.2 7.1 7.2 7.3 7.5 7.0 7.1 6.9 7.4 7.2 7.8 6.7 
Ever gave birth 
                  
No 8.0 7.9 8.2 8.2 8.3 8.4 7.5 7.4 7.7 7.6 7.6 8.3 7.3 7.3 7.5 7.5 7.8 7.6 
Yes 8.1 8.0 8.4 8.3 8.4 8.8 7.6 7.6 7.7 7.6 7.6 8.3 7.5 7.4 7.6 7.6 7.7 7.4 
Ever had an 
abortion 
                  
No 8.0 8.0 8.3 8.3 8.4 8.6 7.6 7.5 7.7 7.7 7.6 8.1 7.4 7.4 7.6 7.6 7.8 7.5 





                  
<=3 8.1 8.4 8.4 8.4 8.3 8.6 7.4 7.8 7.8 7.9 7.6 8.3 7.1 7.4 7.7 7.8 7.7 7.5 
5-7 7.9 7.6 8.1 8.2 9.2 
 
7.2 7.0 7.3 7.2 7.2 
 
7.1 7.0 7.3 7.2 7.7 
 
12-20 8.2 8.2 8.3 8.0 10.8 
 
8.0 7.9 7.9 7.4 7.0 
 














<=3 8.1 8.5 8.4 8.6 8.4 8.7 7.3 8.3 8.1 8.2 8.5 7.9 7.0 7.7 8.0 8.1 8.3 7.9 
5-7 7.9 7.7 8.2 8.3 8.5 8.1 7.2 7.0 7.2 7.3 7.5 10.4 7.1 6.9 7.2 7.2 7.7 6.1 









APPENDIX E. Number and Distributions of Texas-Performed Abortions to Texas Residents, 2000–2007 
 
Table E.1 Number and Percent Distribution of Abortions at >= 16 weeks by miles to nearest >=16 week abortion provider, Texas 2000-2007 (N=18,463) 
  2000-2003   2004   2005-2007 
   >=16 
week 













>=125   >=16 
week 













>=125   >=16 
week 














N 9,210 1,607 771 723 413 1,010 190 117 18 23 23 180 2,019 963 215 338 147 496 





9,169 1,576 764 714 410 974 145 105 16 21 19 130 1,996 923 213 331 145 352 
Mean 7.3 45.7 84.9 93.8 134.5 196.3 8.3 24.2 39.0 102.1 62.3 84.3 14.7 48.0 81.1 93.2 128.3 230.1 
(SD) 39.5 33.6 70.1 40.9 62.1 128.6 35.9 50.9 31.0 37.3 66.4 105.5 51.7 51.2 58.6 75.0 55.2 155.7 
Went out 
of state 




8,629 1,272 592 414 202 302 134 29 4 9 5 12 1,843 759 149 145 57 129 















mean  0.63 0.45 0.47 0.40 0.42 0.38 0.13 0.11 0.07 0.08 0.13 0.14 0.22 0.23 0.16 0.17 0.21 0.16 




                  
mean 18.6 19.0 18.6 18.5 18.5 18.5 19.3 18.8 18.8 19.9 19.8 18.2 19.4 19.7 19.9 19.6 20.0 19.5 
 (SD) 2.6 2.8 2.5 2.5 2.5 2.6 2.9 2.9 3.1 3.6 4.0 2.4 2.5 2.7 2.3 2.5 2.5 2.6 
16-20 
weeks 
7,313 1,194 610 574 330 799 130 83 12 14 14 137 1,409 625 138 234 88 331 
% 79.4 74.3 79.1 79.4 79.9 79.1 68.4 70.9 66.7 60.9 60.9 76.1 69.8 64.9 64.2 69.2 59.9 66.7 
21-24 
weeks 
1,897 413 161 149 83 211 60 34 6 9 9 43 610 338 77 104 59 165 
% 20.6 25.7 20.9 20.6 20.1 20.9 31.6 29.1 33.3 39.1 39.1 23.9 30.2 35.1 35.8 30.8 40.1 33.3 
Age   
                 
mean 23.9 24.6 23.7 23.0 23.2 23.0 26.4 27.5 26.1 24.7 22.8 25.7 24.9 25.2 25.2 24.6 24.7 23.7 
 (SD) 6.4 6.9 6.7 5.9 6.1 6.2 7.0 7.1 6.9 6.1 5.1 7.5 6.9 7.2 7.5 6.7 7.4 6.7 
<=19 2,089 345 201 174 105 265 23 15 2 4 4 24 398 224 52 66 33 124 
% 22.7 21.5 26.1 24.1 25.4 26.2 12.1 12.8 11.1 17.4 17.4 13.3 19.7 23.3 24.2 19.5 22.5 25.0 
20-24 3273 545 235 283 155 376 43 23 6 7 7 38 645 259 52 126 55 159 
% 35.5 33.9 30.5 39.1 37.5 37.2 22.6 19.7 33.3 30.4 30.4 21.1 32.0 26.9 24.2 37.3 37.4 32.1 
>= 25 3,668 656 291 236 147 335 84 67 8 10 9 70 965 469 109 144 59 177 
% 39.8 40.8 37.7 32.6 35.6 33.2 44.2 57.3 44.4 43.5 39.1 38.9 47.8 48.7 50.7 42.6 40.1 35.7 
Race 
                  








% 27.9 57.8 45.1 47.2 52.3 44.9 30.0 48.7 61.1 52.2 34.8 38.3 26.1 48.8 52.6 43.8 49.0 45.8 
Black 2,678 279 153 230 106 80 41 25 4 4 10 16 615 193 48 49 29 51 
% 29.1 17.4 19.8 31.8 25.7 7.9 21.6 21.4 22.2 17.4 43.5 8.9 30.5 20.0 22.3 14.5 19.7 10.3 
Latina 3,475 293 248 121 83 449 79 26 3 4 4 82 743 195 39 129 39 189 
% 37.7 18.2 32.2 16.7 20.1 44.5 41.6 22.2 16.7 17.4 17.4 45.6 36.8 20.3 18.1 38.2 26.5 38.1 
Other race 351 82 14 17 4 21 10 4 0 2 1 6 111 90 13 7 6 18 
% 3.8 5.1 1.8 2.4 1.0 2.1 5.3 3.4 0.0 8.7 4.4 3.3 5.5 9.4 6.1 2.1 4.1 3.6 
Married 1,741 399 179 143 66 176 63 49 5 6 5 55 519 347 70 86 37 134 
% 18.9 24.8 23.2 19.8 16.0 17.4 33.16 41.88 27.78 26.09 21.74 30.56 25.7 36.0 32.6 25.4 25.2 27.0 
Ever gave 
birth 
4,790 795 407 343 221 487 112 70 10 10 13 102 1,103 505 113 166 74 250 




3,398 575 267 232 134 289 56 33 3 4 6 59 697 288 61 91 37 125 





265 76 32 42 15 26 50 33 5 7 9 23 113 119 20 43 20 44 




                 
Abortion 
clinic 
8,071 1,332 668 613 371 922 30 40 4 4 7 77 45 12 3 6 2.00 31.00 
% 87.6 82.9 86.6 84.8 89.8 91.3 15.8 34.2 22.2 17.4 30.4 42.8 2.2 1.3 1.4 1.8 1.4 6.3 








% 0.1 0.1 0.0 0.0 0.0 0.0 22.6 6.8 11.1 30.4 8.7 8.3 88.2 79.8 83.7 81.7 76.9 53.4 
Hospital 449 151 47 54 20 41 72 57 10 10 10 38 170 143 30 49 30 56 
% 4.9 9.4 6.1 7.5 4.8 4.1 37.9 48.7 55.6 43.5 43.5 21.1 8.4 14.9 14.0 14.5 20.4 11.3 
Physician's 
Office 
643 94 49 47 20 11 - - - - - - - - - - - - 
% 6.98 5.85 6.36 6.50 4.84 1.09 - - - - - - - - - - - - 
Missing 39 28 7 9 2 36 45 12 2 2 4 50 23 40 2 7 2 144 
% 0.42 1.74 0.91 1.24 0.48 3.56 23.68 10.26 11.11 8.7 17.39 27.78 1.14 4.15 0.93 2.07 1.36 29.03 
 
 







  <=15 
week 










124.9 >=125  
<=15 
week 












124.9 >=125  
<=15 
week 














124.9 >=125  
N 211,462 34,926 10,300 7,072 4,813 4,049 52,933 10,488 1,534 1,640 1,735 1,097 167,286 34,811 5,117 5,044 5,429 3,243 





211,318 34,907 10,287 








Mean 7.7 51.0 78.6 159.2 139.1 198.2 8.5 50.0 79.9 127.2 141.4 195.7 6.7 48.8 83.8 123.8 141.0 191.8 
(SD) 32.0 42.8 49.2 




194,607 25,762 6,233 3,074 2,218 1,228 48,330 7,512 1,084 830 629 419 154,047 24,807 3,307 2,491 2,100 1,302 








62 210 212 200 131 201 15 52 51 49 37 50 45 156 153 147 111 150 
mean  14.2 8.4 7.4 8.5 7.5 8.0 14.0 8.8 7.2 8.2 6.7 8.6 14.2 8.8 7.7 8.5 8.0 8.3 




                  
mean  8.0 8.0 8.3 8.3 8.3 8.4 7.6 7.5 7.6 7.7 7.7 7.6 7.4 7.3 7.5 7.6 7.5 7.7 
(SD) 2.5 2.5 2.5 2.4 2.5 2.4 2.8 2.8 2.8 2.8 2.9 2.6 2.7 2.7 2.9 2.8 2.8 2.7 
<7 61,689 10,767 2,625 1,661 1,177 834 20,864 4,230 587 592 678 357 62,422 15,159 2,146 1,950 2,180 1,124 
% 29.2 30.8 25.5 23.5 24.5 20.6 39.4 40.3 38.3 36.1 39.1 32.5 42.9 43.6 41.9 38.7 40.2 34.7 
7-8 76,241 12,126 3,651 2,741 1,793 1,672 15,839 3,113 458 538 472 413 42,807 10,309 1,383 1,519 1,619 1,131 
% 36.1 34.7 35.5 38.8 37.3 41.3 29.9 29.7 29.9 32.8 27.2 37.7 29.4 29.6 27.0 30.1 29.8 34.9 
9-12 59,672 9,795 3,264 2,170 1,460 1,226 12,540 2,455 382 388 465 267 31,001 7,318 1,195 1,222 1,251 773 
% 28.2 28.1 31.7 30.7 30.3 30.3 23.7 23.4 24.9 23.7 26.8 24.3 21.3 21.0 23.4 24.2 23.0 23.8 
13-15 13,860 2,238 760 500 383 317 3,690 690 107 122 120 60 9,326 2,025 393 353 379 215 









                  
mean 25.3 25.2 24.5 24.2 24.1 24.1 25.5 25.6 24.7 24.5 24.5 24.5 25.5 25.7 24.7 24.7 25.0 24.4 
SD 6.2 6.6 6.3 6.2 6.1 6.3 6.2 6.7 6.5 6.2 6.1 6.3 6.2 6.6 6.4 6.2 6.3 6.3 
<=19 years 28,139 5,773 1,840 1,361 910 805 6,758 1,577 271 297 280 191 20,605 4,837 907 840 843 576 
% 13.3 16.5 17.9 19.2 18.9 19.9 12.8 15.0 17.7 18.1 16.1 17.4 12.3 13.9 17.7 16.7 15.5 17.8 
20-24 
years 
72,780 12,032 3,488 2,592 1,856 1,488 18,152 3,547 563 588 688 389 57,272 11,364 1,818 1,806 1,918 1,207 
% 34 34 34 37 39 36.75 34.3 33.82 36.7 35.85 39.65 35.46 34.2 32.6 35.5 35.8 35.3 37.2 
>= 25 
years 
107,176 16,755 4,591 3,020 1,996 1,665 27,766 5,313 688 727 758 466 89,259 18,579 2,388 2,360 2,663 1,407 
% 50.7 48.0 44.6 42.7 41.5 41.1 52.5 50.7 44.9 44.3 43.7 42.5 53.4 53.4 46.7 46.8 49.1 43.4 
missing 3,367 366 381 99 51 91 257 51 12 28 9 51 150.0 31.0 4.0 38.0 5.0 53.0 
% 1.6 1.1 3.7 1.4 1.1 2.3 0.49 0.5 0.8 1.7 0.5 4.7 0.1 0.1 0.1 0.8 0.1 1.6 
Race 
                  
White 62,009 19,768 5,567 4,061 2,720 2,219 14,971 5,710 852 993 707 613 47,380 18,672 2,801 2,774 2,342 1,715 
% 29.3 56.6 54.1 57.4 56.5 54.8 28.3 54.4 55.5 60.6 40.8 55.9 28.3 53.6 54.7 55.0 43.1 52.9 
Black 49,115 4,982 1,863 1,046 1,016 393 13,383 1,686 207 211 283 116 42,909 6,076 695 776 951 370 
% 23.2 14.3 18.1 14.8 21.1 9.7 25.3 16.1 13.5 12.9 16.3 10.6 25.7 17.5 13.6 15.4 17.5 11.4 
Latina 84,775 7,601 2,476 1,687 884 1,280 21,249 2,316 438 409 703 322 66,874 7,774 1,522 1,379 2,013 1,057 
% 40.1 21.8 24.0 23.9 18.4 31.6 40.1 22.1 28.6 24.9 40.5 29.4 40.0 22.3 29.7 27.3 37.1 32.6 
Other race 10,448 1,787 280 126 82 126 2,497 581 22 18 23 37 8,873 2,063 84 95 106 86 
% 4.9 5.1 2.7 1.8 1.7 3.1 4.7 5.5 1.4 1.1 1.3 3.4 5.3 5.9 1.6 1.9 2.0 2.7 
missing 5,115 788 114 152 111 31 833 195 15 9 19 9 1,250 226 15 20 17 15 








Married 43,540 8,091 2,469 1,340 895 773 9,962 2,303 307 281 300 215 30,817 7,560 970 983 1,009 593 
% 20.6 23.2 24.0 19.0 18.6 19.1 18.82 22.0 20.0 17.1 17.3 19.6 18.4 21.7 19.0 19.5 18.59 18.29 
missing 4,779 409 265 62 49 43 967 143 22 9 14 8 1,588 291 41 23 20 8 
% 2 1 3 0.88 1.02 1 1.83 1 1 0.55 0.81 0.73 1 1 1 0 0.37 0.25 
Ever gave 
birth 
109,805 17,576 4,901 3,515 2,386 2,029 32,845 6,178 964 1,022 1,058 639 90,645 20,800 3,188 3,270 3,365 1,964 
% 51.9 50.3 47.6 49.7 49.6 50.1 62.05 58.9 62.8 62.3 61.0 58.3 62.3 59.8 62.3 64.8 62.0 60.56 
missing 561 66 15 17 14.00 8 82 17 4 3 2 4.00 68 23 5 6 2 4.00 




91,420 13,837 3,854 2,542 1,651 1,279 24,002 4,446 633 630 620 345 64,268 14,309 1,978 1,893 2,033 1,049 
% 43.2 39.6 37.4 35.9 34.3 31.6 45.3 42.4 41.3 38.4 35.7 31.5 44.2 41.1 38.7 37.5 37.5 32.4 
missing 913.0 98 26 35 19 14.00 110 18.0 3 2 2 8 60 36.0 5 7 5 8 
% 0 0 0 0 0 0 0.21 0 0 0 0 1 0 0 0 0 0.09 0.25 
Medicatio
n Abortion 
12,920 2,441 653 276 168 179 6,554 1,193 196 170 217 115 25,171 5,549 822 719 749 423 
% 6.1 7.0 6.3 3.9 3.5 4.4 12.4 11.4 12.8 10.4 12.5 10.5 17.3 15.9 16.1 14.3 13.8 13.0 
missing 1,950 306 112 58 23 21 445 71 12 14 11 4 42 14 2 4 2 9 
% 1 1 1 1 0.48 1 0.84 1 1 1 1 0.36 0 0 0 0 0 0.28 
Facility 
type 
                  
Abortion 
clinic 
189,487 31,952 8,605 6,595 4,515 3,904 52,625 10,434 1,526 1,610 1,732 1,053 156,672 31,540 4,836 4,784 5,297 3,019 
% 89.6 91.5 83.5 93.3 93.8 96.4 99.4 99.5 99.5 98.2 99.8 96.0 93.7 90.6 94.5 94.9 97.6 93.1 








% 0 0 0 0 0 0 0.27 0 0 0 0 0 5.9 9.0 5.1 3.4 2.2 1.7 
Hopital 260 55 7 11 4 2 40 15 3 3 0 0 91 46 2 1 3 4 
% 0.12 0.16 0.07 0.16 0.08 0.05 0.08 0.14 0.2 0.18 0 0 0.06 0.13 0.04 0.02 0.06 0.12 
Physician'
s office 
21,553 2,897 1,673 385 279 47 92 11 0 0 1 0 448 67 15 7 9 4 
% 10.2 8.3 16.2 5.4 5.8 1.2 0.17 0.1 0.0 0.0 0.1 0.0 0.3 0.2 0.3 0.1 0.2 0.12 
missing 142 19 13 80 15 96 32 7 1 25 1 42 108 28 5 80 2 160 






APPENDIX F. Number ≥16-week abortions to Texas Residents in Texas, by Race and 
Location of Nearest Abortion Provider County 
 
Table F Number >=16 week abortions to Texas Residents in Texas, by Race and Location of Nearest Abortion 
Provider County 
  White  (N)   Black (N)    Latina (N) 
Nearest 
Provider 
Texas Out of State 
 
Texas Out of State 
 
Texas Out of State 

















































APPENDIX G. OLS Regressions of ≤15-week gestation onto distance to nearest ≥16-week abortion provider Texas 2000–2007 
 
Table G OLS Regressions of <=15 week gestation onto distance to nearest >=16 week abortion provider Texas 2000-07 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
 


















































0.04 -0.31* -0.05 -0.25* -0.24 -0.41** -0.24 -0.30* -0.33* 
 




-0.08 0.86* 0.48 0.23 0.75 0.73* 0.60 0.74* 1.03** 
 
(0.13) (0.35) (0.25) (0.34) (0.71) (0.34) (0.48) (0.31) (0.33) 
Distance*2004 0.04 0.23* 0.03 0.17 0.17 0.29** 0.25* 0.22* 0.24* 
 
(0.13) (0.09) (0.03) (0.09) (0.13) (0.11) (0.10) (0.09) (0.10) 
Distance*2005 -0.10 0.11 -0.02 0.15 0.04 0.13 0.14 0.12 0.09 
 
(0.16) (0.11) (0.03) (0.10) (0.15) (0.13) (0.11) (0.11) (0.12) 
Distance*2006 -0.09 0.15 0.00 0.18* 0.11 0.18 0.13 0.18* 0.13 
 
(0.14) (0.10) (0.03) (0.08) (0.15) (0.12) (0.10) (0.09) (0.10) 













-0.34 -0.68*** -0.37 -0.48** -0.69** -0.75* -0.55* -0.65** -0.82*** 
 




0.16 -0.21 0.00 -0.34 -0.29 0.24 -0.23 -0.10 -0.35 
 




0.32 -0.07 0.14 -0.20 -0.18 0.38 0.03 -0.16 -0.08 
 




0.23 -0.10 0.07 -0.18 -0.18 0.29 0.15 -0.15 -0.18 
 
(0.40) (0.21) (0.19) (0.17) (0.30) (0.30) (0.28) (0.23) (0.21) 
Unemploymen
t rate 
-0.09* 0.05 0.07 0.03 0.05 0.07 0.05 0.06 0.05 
 
(0.04) (0.04) (0.04) (0.03) (0.04) (0.04) (0.04) (0.04) (0.03) 
Per capita 
income 
-0.00* 0.00*** 0.00*** 0.00*** 0.00* 0.00*** 0.00*** 0.00** 0.00*** 
 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
% population 
non-White 
0.01 -0.05 -0.06 -0.00 0.03 -0.15*** -0.04 -0.05 -0.05 
 
(0.00) (0.04) (0.03) (0.03) (0.05) (0.04) (0.04) (0.04) (0.04) 
Medication 
Abortion 









(0.12) (0.14) (0.14) (0.11) (0.14) (0.15) (0.15) (0.14) (0.14) 
          
2001 0.10 -0.01 -0.02 -0.05 -0.13 0.07 0.05 -0.01 -0.02 
 
(0.07) (0.06) (0.06) (0.06) (0.07) (0.07) (0.08) (0.06) (0.07) 
2002 0.27 -0.05 -0.07 -0.09 -0.31* 0.11 -0.05 -0.08 -0.05 
 
(0.15) (0.13) (0.14) (0.10) (0.13) (0.17) (0.15) (0.13) (0.14) 
2003 0.36* 0.03 0.01 -0.02 -0.31 0.27 0.07 0.04 0.04 
 
(0.15) (0.16) (0.17) (0.12) (0.18) (0.19) (0.18) (0.16) (0.16) 
2004 -0.07 -0.41 -0.28 -0.47* -0.81** -0.10 -0.45* -0.37 -0.40 
 
(0.15) (0.21) (0.23) (0.19) (0.26) (0.24) (0.21) (0.21) (0.21) 
2005 -0.10 -0.51 -0.54* -0.65** -0.98** -0.15 -0.46 -0.42 -0.52 
 
(0.20) (0.27) (0.24) (0.22) (0.35) (0.28) (0.25) (0.27) (0.27) 
2006 0.00 -0.57 -0.52* -0.68** -1.06* -0.28 -0.46 -0.46 -0.60 
 
(0.17) (0.30) (0.25) (0.23) (0.47) (0.31) (0.27) (0.28) (0.31) 
2007 -0.05 -0.67 -0.54 -0.78** -1.23* -0.30 -0.62 -0.52 -0.70 
 
(0.17) (0.37) (0.29) (0.27) (0.57) (0.38) (0.34) (0.34) (0.38) 
_cons 7.99*** 8.79*** 8.41*** 9.20*** 10.43*** 7.34*** 9.58*** 8.62*** 8.46*** 
 
(0.10) (0.91) (0.80) (0.70) (1.49) (0.89) (0.81) (0.88) (0.95) 
N 559851 559851 559851 194,871 125,346 203,561 76,388 192,490 285,953 
R-sq 0.12 0.13 0.13 0.13 0.07 0.18 0.12 0.14 0.14 
meanY 7.75 7.75 7.75 7.60 8.09 7.79 8.31 7.88 7.51 
coef00_04 0.08 -0.08 -0.02 -0.07 -0.07 -0.12 0.01 -0.08 -0.10 
secoef00_04 0.09 0.10 0.04 0.11 0.22 0.09 0.10 0.09 0.10 








secoef00_05 0.17 0.08 0.03 0.09 0.23 0.05 0.09 0.08 0.08 
coef00_06 -0.06 -0.16 -0.04 -0.07 -0.13 -0.23 -0.11 -0.12 -0.21 
secoef00_06 0.15 0.07 0.02 0.08 0.18 0.08 0.10 0.07 0.07 
coef00_07 -0.04 -0.14 -0.02 -0.02 -0.08 -0.23 -0.05 -0.14 -0.17 
secoef00_07 0.15 0.08 0.03 0.08 0.16 0.07 0.10 0.08 0.08 
ncoef00_04 -0.42 0.17 0.11 -0.25 0.06 -0.02 0.06 0.08 0.21 
nsecoef00_04 0.23 0.32 0.26 0.34 0.70 0.27 0.53 0.27 0.30 
ncoef00_05 0.07 0.65 0.48 -0.11 0.46 0.97 0.37 0.64 0.69 
nsecoef00_05 0.33 0.34 0.24 0.40 0.74 0.20 0.41 0.30 0.35 
ncoef00_06 0.24 0.79 0.62 0.03 0.57 1.11 0.63 0.58 0.95 
nsecoef00_06 0.33 0.36 0.26 0.45 0.77 0.24 0.49 0.34 0.31 
ncoef00_07 0.15 0.75 0.55 0.04 0.57 1.02 0.76 0.59 0.86 
nsecoef00_07 0.34 0.30 0.22 0.36 0.70 0.18 0.39 0.29 0.28 
 
Standard errors in parentheses    
="* p<0.05   
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